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NOVEL LACTAMS AND USES THEREOF 

Field of the invention 

The present invention relates to novel lactams, their pharmaceutical compositions and 
5 methods of use. In addition, the present invention relates to therapeutic methods for the 
treatment and prevention of various diseases especially Alzheimer's disease and other 
diseases relating to the deposition of amyloid. 
Background of the invention 

Alzheimer's Disease (AD) is a progressive, neurodegenerative disease characterized 

1 0 clinically by progressive loss of memory, cognition, reasoning, judgment and emotionally 
stability. AD is a common cause of dementia in humans and a leading cause of death in the 
United States. AD has been observed in races and ethnic groups worldwide and presents a 
major public health problem throughout the world. No treatment that effectively prevents AD 
or reverses the clinical symptoms and underlying pathophysiology is currently available and 

15 the disease is currently considered among experts to be incurable. 

The histopathological manifestations of AD are characteristic lesions known as 
amyloid (or senile) plaques and neurofibrillar tangles that are found in the regions of the brain 
associated with memory, reasoning and cognition. Similar alterations are observed in patients 
with Trisomy 21 (Down's syndrome) and hereditary cerebral hemorrhage with amyloidosis of 

20 the Dutch-type. 

The major constituent of amyloid plaques is amyloid p protein. Amyloid P protein is 
derived from the proteolytic cleavage of amyloid precursor protein (APP). Processing of APP 
to amyloid p protein and other APP fragments is governed by a group of enzymes known as 
secretases. One type of secretase, y-secretase, is responsible for the protein cleavage that 

25 produces amyloid p protein. Compounds that inhibit either p or y secretase activity, either 
directly or indirectly would reduce the production of amyloid P protein resulting in the 
treatment or prevention of disorders associated with amyloid p protein. Thus there is a 
continuing need for compounds that inhibit amyloid p protein production. The present 
invention meets this and related needs by providing a family of novel compounds and related 

30 methods of use. 
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Summary of the invention 

In accordance with the present invention, the applicants have hereby discovered novel 
compounds that inhibit y secretase and thereby inhibit the production of amyloid (3 protein. 
Such compounds are as provided below: 
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(I) 



wherein: 

Xis C, O, NR 1 ? S0 2 orS; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
10 1, 2, or 3 R e moieties, said ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, Ci- 6 alkyl, C 3 - 6 alkenyl, C 3 -6alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b , Ci- 4 alkylC(=0)R d ; or Ci- 3 alkyiphenyl substituted with 0, 1, 2 or 3 R e ; 

R a and R b are at each occurrence independently selected from H, Ci- 4 alkyl or C 3 - 
1 5 6cycloalkyl, or R a and R b and the N to which they are attached in combination form a 5 or 6- 
membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R° is, at each occurrence independently selected from H, Ci- 3 alkyl, or substituted 
20 phenyl with 0, 1, 2, or 3 R e ; 

R d is, at each occurrence independently selected from Ci- 3 alkyl, hydroxy, Q- 3 alkoxy, 
orNR a R b ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, NO2, 
CF 3 , Ci-salkyl, or Ci_ 6 alkoxy; 
25 R 2 and R 3 are at each occurrence independently selected from H, Q-ealkyl, C 4 -^ 

cycloalkyl, aryl, or heteroaryl, or R 2 and R 3 in combination form a fused phenyl or cyclohexyl 
moiety that may be substituted with 0, 1 or 2 R f moieties, 

R f is N0 2 , F, CI, Br, I, CF 3 , CN, Ci- 6 alkyl, or C r6 alkoxy; 
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R 4 is H, CHR 7 R 8 , 5- or 6- membered cycloalkyl, 5- or 6- membered heterocyclic, 5 or 
6- membered aromatic ring optionally substituted with 0, 1, or 2 R f moities, said heterocyclic 
ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no more than 2 oxygen atoms or 
2 sulfur atoms or 1 oxygen and 1 sulfur atom; 
5 R 5 is d^alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence are independently selected from H, d-^alkyl, OH, 
SH, CH 2 SCH 3 , CONH 2 , CH 2 CONH 2 , C0 2 H, CH 2 C0 2 H, (CH 2 ) 3 NHCH(NH 2 ) 2 , Ci- 
4 alkyiamine, indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination form a 
6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R f moieties 
10 said heterocyclic ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no more than 2 
oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 9 is phenyl substituted with 0, 1, 2 or 3 R e ; 

R 10 is alkyl or R 9 ; 
or a pharmaceutical^ acceptable salt thereof. 
15 The invention also includes pharmaceutically acceptable salts or prodrugs of such 

compounds. Also in accordance with the present invention applicants provide pharmaceutical 
compositions and a method to use invention compounds in the treatment of degenerative 
neurological disorders. 
Detailed description of the invention 
20 Provided herein are novel compounds of formula (I): 




(I) 

wherein: 

25 X is C, CNR^SCh or S; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
1, 2, or 3 R e moieties, said ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 
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R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, Ci- 6 alkyl, C 3 - 6 alkenyl, Qr 6 alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b , C 1 - 4 allcylC(=0)R d ; or C r3 alkylphenyl substituted with 0, 1, 2 or 3 R e ; 

R a and R b are at each occurrence independently selected from H, C r4 alkyl or C 3 - 
6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 5 or 6- 
5 membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R c is, at each occurrence independently selected from H, Ci- 3 alkyl, or substituted 
phenyl with 0, 1,2, or 3 R e ; 
10 R d is, at each occurrence independently selected from Ci- 3 alkyl 5 hydroxy, Ci- 3 alkoxy, 

orNR a R b ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, N0 2 , 
CF 3 , Ci- 6 alkyl, or Ci_ 6 alkoxy; 

R 2 and R 3 are at each occurrence independently selected from H, Cr6alkyl, C 4 -6 
15 cycloalkyl, aryl, or heteroaryl, or R 2 and R 3 in combination form a fused phenyl or cyclohexyl 
moiety that may be substituted with 0, 1 or 2 R f moieties, 

R f is N0 2 , F, CI, Br, I, CF 3 , CN, Ci-6alkyl, or C r6 alkoxy; 

R 4 is H, CHR 7 R 8 , 5- or 6- membered cycloalkyl, 5- or 6- membered heterocyclic, 5 or 
6- membered aromatic ring optionally substituted with 0, 1, or 2 R f moities, said heterocyclic 
20 ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no more than 2 oxygen atoms or 
2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 5 is Ci- 3 alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence are independently selected from H, Ci- 4 alkyl, OH, 
SH, CH2SCH3, CONH2, CH 2 CONH 2 , CO2H, CH 2 C0 2 H, (CH 2 )3NHCH(NH 2 ) 25 Q- 
25 4 alkylamine 5 indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination form a 
6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R f moieties 
said heterocyclic ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no more than 2 
oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 
R 9 is phenyl substituted with 0, 1, 2 or 3 R e ; 
30 R 10 isalkylorR 9 ; 

or a pharmaceutical^ acceptable salt thereof. 
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Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein: 

Xis C, O, NR 1 , S0 2 orS; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
5 1, 2, or 3 R e moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 1 oxygen and 1 sulfur atom; 

R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, d-$alkyi, C 3 - 6 alkenyl, C 3 - 6 alkynyl, C 3 - 6 cycloalkyl, 
C 2 - 4 aikylNR a R b , C 1 - 4 alkylC(=0)R d ; or Ci^alkylphenyl substituted with 0, 1, or 2 R e ; 

R a and R b are, at each occurrence independently selected from H, Ci^alkyl or C 3 - 
10 ^cycloalkyl, or R a and R b and the N to which they are attached in combination form a 6- 

membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R c is, at each occurrence independently selected from H, Q- 3 alkyl, or phenyl; 
1 5 R d is, at each occurrence independently selected from C r 3alkyl, or NR a R b ; 

R e is, at each occurrence independently selected from OH, F, CI, Br, I, CN, N0 2 , CF 3 , 
Ci- 3 alkyl, or Ci_ 3 alkoxy; 

R 2 and R 3 are at each occurrence independently selected from H, C^aUcyl, C4-6 
cycloalkyl, or aryl, or R 2 and R 3 in combination form a fused phenyl moiety that may be 
20 substituted with 0, 1 or 2 R f moieties, 

R f is N0 2 , F, CI, Br, I, CF 3 , CN, C r 3alkyl, or Ci-3alkoxy; 
R 4 is H, CHR 7 R 8 , 6- membered cycloalkyl, or 6- membered heterocyclic, or 6- 
membered aromatic ring optionally substituted with 0, 1, or 2 R f moities, said heterocyclic 
ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no more than 2 oxygen atoms or 
25 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 
R 5 is C r3 alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence independently selected from H, Ci-4alkyl, OH, 
CONH 2 , CH 2 CONH 2 , C0 2 H, CH 2 C0 2 H, (CH 2 ) 3 NHCH(NH 2 ) 2 , 

Ci-4alkylamine, indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination 
30 form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R f 
moieties said heterocyclic ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 
R 9 is phenyl substituted with 0, 1, or 2 R e ; 
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R 10 isalkylorR 9 ; 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein: 

Xis C, 0,NR\S0 2 orS; 
5 Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 

1, 2, or 3 R e moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 1 oxygen and 1 sulfur atom; 

R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, Cj- 6 alkyl ? C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b , C 1 - 4 alkylC(=0)R d ; or C r3 alkylphenyl substituted with 0, 1, or 2 R e ; 
10 R a and R b are, at each occurrence independently selected from H, Q-^alkyl or C 3 ~ 

6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 5- 
membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

1 5 R c is, at each occurrence independently selected from H, Ci- 3 alkyl, phenyl; 

R d is, at each occurrence independently selected from Ci- 3 alkyl or NR a R b ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, NQ 2 , 
CF 3 , Ci-salkyl, or d^alkoxy; 

R 2 and R 3 are at each occurrence independently selected from H, Ci-6alkyl, C 4 -6 
20 cycloalkyl or aryl or R 2 and R 3 in combination form a fused phenyl moiety that may be 
substituted with 0, 1 or 2 R f moieties, 

R f is H, N0 2 , F, CI, Br, I, CF 3 , d- 6 alkyl, or Ci- 6 alkoxy; 

R 4 is H, CHR 7 R 8 , or 6- membered heterocyclic, or 6- membered aromatic ring 
optionally substituted with 0, 1, or 2 R f moities, said heterocyclic ring having 0, 1, 2 or 3 
25 nitrogen, oxygen or sulfur atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 
oxygen and 1 sulfur atom; 

R 4 is H or CHR 7 R 8 ; 

R 5 is Ci- 3 alkylR 9 or CH(OH)R 10 ; 

n is 0, 1 or 2; 

30 R 7 and R 8 are, at each occurrence independently selected from H, Cr 4 alkyl, OH, 

CONH 2 , CH2CONH2, C0 2 H, CH 2 C0 2 H, (CH 2 ) 3 NHCH(NH 2 ) 2 , 



WO 2004/031154 PCT/SE2003/001534 

-7- 

Ci- 4 alkylamine, indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination 
form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R f 
moieties said heterocyclic ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms; 

R 9 is phenyl substituted with 1, or 2 R e ; 
5 R 10 is alkyl or phenyl substituted with 1, or 2 R e ; 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein: 

Xis C, 0,NR 1 ,S,0 2 orS; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
10 1, 2, or 3 R e moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 1 oxygen and 1 sulfur atom; 

R 1 is H, Ci- 3 alkylC 3 - 6 cycloalkyl, Ci- 6 alkyl s C 3 - 6 alkenyl, C 3 ~ 6 alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b , C r4 alkylC(=0)R d ; or C r3 alkylphenyl substituted with 0, or 1 R e ; 

R a and R b are, at each occurrence independently selected from H, Ci- 4 alkyl or C 5 - 
1 5 6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 6- 

membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R c is, at each occurrence independently selected from H, Ci- 3 alkyl; 
20 R d is, at each occurrence independently selected from Ci- 3 alkyl; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, N0 2 , 
CF 3 , Ci- 6 alkyl; 

R 2 and R 3 are at each occurrence independently selected from H, C r6 alkyl, or R 2 and 
R 3 in combination form a fused phenyl moiety that may be substituted with 0, 1 or 2 R f 
25 moieties, 

R f is H, F, CI, Br, I, CF 3 , Ci- 6 alkyl; 

R 4 is H, CHR 7 R 8 , or 6- membered heterocyclic, or 6- membered aromatic ring 
optionally substituted with 0, 1, or 2 R f moities, said heterocyclic ring having 0, 1 , or 2 
nitrogen, oxygen or sulfur atoms; 
30 R 5 is d- 3 alkylR 9 or CH(OH)R 10 ; 

n is 0, 1 or 2; 

R 7 and R 8 are, at each occurrence independently selected from H, Ci- 4 alkyl 5 OH, 
CONH 2 , CH 2 CONH 2 , C0 2 H 5 CH 2 C0 2 H, (CH 2 ) 3 NHCH(NH 2 ) 25 
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Ci- 4 alkylamine, indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination 
form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R 
moieties said heterocyclic ring having 0 3 1, or 2 nitrogen, or oxygen atoms; 

R 9 is phenyl substituted with 1, or 2 R e ; 
5 R 10 isalkylorR 9 ; 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein: 

X is C, O, S0 2 or S; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
10 1, or 2 R e moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms; 

R 1 is H, Cr3alkylC 3 -6cycloalkyl, Ci- 6 alkyl ? C 3 -6alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b , C r 4alkylC(=0)R d ; 

R a and R b are, at each occurrence independently selected from H, C r4 alkyl or C5- 
6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 6- 
1 5 membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R° or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R d is, at each occurrence independently selected from Ci- 3 alkyl; 
R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, N0 2} CF 3 , 
20 or Q~ 6 alkyl; 

R 2 and R 3 are at each occurrence independently selected from Ci-6alkyl or R 2 and R 3 
in combination form a fused phenyl moiety that may be substituted with 0, 1 or 2 R f moieties, 
R f is H, F, CI, Br, I, CF 3 ; 

R 4 is H, CHR 7 R 8 , or 6- membered heterocyclic, or 6- membered aromatic ring 
25 optionally substituted with 0, 1 3 or 2 R f moities, said heterocyclic ring having 0, 1, or 2 
nitrogen, or oxygen atoms; 

R 5 is d- 3 alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence independently selected from H, C r4 alkyl 3 OH, 
CONH2, CH 2 CONH 23 C0 2 H, Ci- 4 alkylamine, phenyl or hydroxyphenyl or R 7 and R 8 in 
30 combination form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 
or 2 R f moieties said heterocyclic ring having 0 3 1, or 2 nitrogen, or oxygen atoms; 

R 9 is phenyl substituted with 1 or 2 R e ; 

R 10 is alkylorR 9 ; 
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Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein: 

X is C, O, S0 2 or S; 

Ar 1 is a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1, or 
5 2 R e moieties, said ring having 0, or 1 nitrogen, oxygen or sulfur atoms; 

R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, Ci- 6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 - 6 cycioalkyl, 
C 2 - 4 alkyiNR a R b , C r4 alkylC(=0)R d ; 

R a and R b are, at each occurrence independently selected from H, Ci- 4 alkyl or C 5 - 
6 cycloalkyl or R a and R b and the N to which they are attached in combination form a 6- 
10 membered N-liriked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
no non-linked nitrogen; 

R d is, at each occurrence independently selected from C r3 alkyl; 
R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF 3 ; 
R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0, 1 or 2 R 
15 moieties, 

R f is H, F, CI, Br, I, or CF 3 ; 

R 4 is H, CHR 7 R 8 , or 6- membered heterocyclic, or 6- membered aromatic ring 
optionally substituted with 0, 1, or 2 R f moities, said heterocyclic ring having 0, or 1, 
nitrogen, or oxygen atoms; 
20 R^sd-aalkylR^rCHCO^R 10 ; 

R 7 and R 8 are, at each occurrence independently selected from H, OH, or R and R in 
combination form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 
or 2 R f moieties said heterocyclic ring having 0, or 1, nitrogen, or oxygen atoms; 

R 9 is phenyl substituted with 2 R e ; 
25 R 10 is phenyl substituted with 2 R e ; 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein: 

X is C, O, or S; 

Ar 1 is a 6-membered aromatic or heterocyclic ring optionally substituted with 0 5 1, or 
30 2 R e moieties, said ring having having 0, or 1 nitrogen, or oxygen atoms; 

R 1 is H, Q- 3 alkylC 3 -6cycloalkyl, C r6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b ; 
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R a and R b are, at each occurrence independently selected from H, Ci-4alkyl or C5- 
6 cycloalkyl or R a and R b and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
no non-linked nitrogen; 

5 R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0,1 or 2 R f ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF3; 
R f isFor CI; 

R 4 is H, CHR 7 R 8 , or 6- membered aromatic ring optionally substituted with 0, 1, or 2 
R f moities; 

10 R 5 is Ci- 3 alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence independently selected from H, OH, or R 7 and R 8 in 
combination form a 6 -membered aromatic ring optionally substituted with 0, 1 or 2 R 
moieties 

R 7 and R 8 are, at each occurrence independently selected from H or OH; 
15 R 9 is phenyl substituted with 2 R e ; 

R 10 is phenyl substituted with 2 R e ; 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein: 
X is O or C or S; 

20 Ar 1 is a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1, or 2 R e 

moieties, said ring having having 0, or 1 nitrogen atom; 

R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, C r6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, C 2 - 
4 alkylNR a R b ; 

R a and R b are, at each occurrence independently selected from H, Cr 4 alkyl or C 5 - 
25 6 cycloalkyl or R a and R b and the N to which they are attached in combination form a 6- 

membered N-linked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
no non-linked nitrogen; 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0 5 1 or 2 R f wherin 
R f isFor CI; 

30 R 4 is H, CH 3 , or a 6-membered aromatic ring optionally substituted with 0, 1 , or 2 R f 

moities; 

R 5 is C r3 alkylR 9 ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF 3 ; 
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R 9 is phenyl substituted with 2 R e . 

Another embodiment of the invention occurs wherein: 
X is O or C; 

Ar 1 is a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R e moieties; 
5 R 1 is H, C r3 alkylC 3 ~ 6 cycloalkyl, d- 6 alkyl, C 3 - 6 alkenyl, C 3 ~ 6 alkynyl C 3 - 6 cycloalkyl, C 2 - 

4 alkylNR a R b ; 

R a and R b are, at each occurrence independently selected from H, Ct- 4 alkyl or C 5 - 
6 cycloalkyi or R a and R b and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
10 no non-linked nitrogen; 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0,1 or 2 R f wherin 
R f is For CI; 

R 4 is H, CH 3 , or a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R f 
moities; 
15 R 5 isQ- 3 alkylR 9 ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF 3 ; 
R 9 is phenyl substituted with 2 R e . 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein: 
20 X is O; 

Ar 1 is a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R e moieties; 
R 1 is Ci- 3 alkylC 3 -6cycloalkyl, C r6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl; 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0,1 or 2 R f wherin 
R f isF or CI; 

25 R 4 is H, CH 3 , or a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R f 

moities; 

R 5 is Ci- 3 alkylR 9 ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF 3 ; 
R 9 is phenyl substituted with 2 R e . 
30 Another embodiment of the invention occurs wherein a compound is selected from 

formula (I) wherein X is C, O, S0 2 or S. 
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Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein Ar 3 is a 5-or 6-membered aromatic or heterocyclic ring optionally 
substituted with 0 or 1 R e . 

Another embodiment of the invention occurs wherein a compound is selected from 
5 formula (I) wherein R 1 is Ci- 3 alkylC 3 - 6 cycloalkyl, C r6 alkyl, C^alkenyl, C 3 -6alkynyl. 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein R a and R b are, at each occurrence independently selected from H 5 Q- 
4 alkyl or C5-6cycloalkyl or R a and R b and the N to which they are attached in combination 
form a 6-membered N-linked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein 
1 0 there is no non-linked nitrogen. 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0, 
1 or 2 R f . 

Another embodiment of the invention occurs wherein a compound is selected from 
15 formula (I) wherein R e is, at each occurrence independently selected from F or CI. 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein, wherein R f is F or CL 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein R 4 is H or CHR 7 R 8 or a 6-membered aromatic ring optionally substituted 
20 with 0, 1, or 2 R f moities wherein R 7 and R 8 are, at each occurrence independently selected 
from H or OH. 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein R 4 is a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R f 
moities wherein R f is halo. 
25 Another embodiment of the invention occurs wherein a compound is selected from 

formula (I) wherein R 5 is d- 3 alkylR 9 or CH(OH)R 10 . 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein R 7 and R 8 are, at each occurrence independently selected from H or OH. 

Another embodiment of the invention occurs wherein a compound is selected from 
30 formula (I) wherein R 9 is phenyl substituted with 2 R e . 

Another embodiment of the invention occurs wherein a compound is selected from 
formula (I) wherein R 10 is phenyl substituted with 2 R e . 
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Another embodiment of the invention occurs wherein a compound is selected from the 
following: 

N 2 -[(3 3 5-difluorophenyl)a^ 

1 ,5 -benzothiazepin-3 -yl] -L-alaninamide; 

5 N^K^^-S-cyclohexy^ 

benzothiazepin-3-yl]~N 2 -[(3 3 5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3 5 5-difluorophenyl)acety^^^ 

(dime1hylamino)ethyy^ 

N 2 -[(3>difluorophenyi)acetyl^^ 
10 1 ,5 -benzothiazepin-3 -yl] -L-serinamide; 

N 2 -[(3 5 5-difluorophenyl)ace^ 

tetrahydro- 1 , 5-benzothiazepin-3 -yl] -L-alaninamide; 

N 2 -[(3,5-difluorophenyl)a^ 

benzoxazepin-3~yl]-L-alaninamide; 
15 N 2 -[(3>difluorophenyl)aeety^ 

alaninamide; 

N 2 -[(3>difluorophenyl)acety^^^ 

1 -benzazepin-3 -yl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)ace^^ 
20 benzothiazepin-3-yl]-L-alaninamide; 

N4(2i? ? 3£)-2-(3,4-dichlorophenylM^ 

[(3 ? 5-diflnorophenyl)acetyl]-L-alaninamide; 

N^(2iU^)-2-(4-chlorophenyl)-4-ox 

difluorophenyl)acetyl] -L-alaninamide; 
25 N 2 -[(3>difluorophenyl)acetyl]-N^^ 

1 ,5-benzothiazepin-3 -yl] -L-alaninamide; 

N^(2i?,3i0-7-chloro-4-oxo-2-phe 

difluorophenyl)acetyl]-L-alaninamide; 

N 1 -{(2i?3i?)-7-chloro-5-[2-(dimethylamino)ethyl]-4-oxo-2-phenyl-2 3 3,4 5 5-te^^^ 
30 benzothiazepin-3-yl}-N 2 -[(3 5 5-difluorophenyl)acetyl]-L-alaninamide; 
N 1 -[(2i? ? 3^)-2-(3-chlorophenyl)-4-oxo-2 3 3 5 4,5-tetrahydro-l,5-benzo^ 
difluorophenyl)acetyl]-L-alaninamide; 
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N 2 4(3,5-difluorophenyl)acetyl]-N 1 -[(2i?3i?)-2-(3,5-diflxiorophenyl)-4-oxo-2 3 3,4 5 5-tetrahydro- 
1 ,5-benzothiazepin-3 -yl]-L-alaninamide; 

N 2 -[(3 3 5-difluorophenyl)acetyl]-N 1 4(2i?,3i?)-2<3,5-difluorophenyl)-5-methyl-4-oxo-2,3,4,5- 

tetrahydro-l,5-benzothiazepin-3-yl]-L-alaninamide; 
5 N 2 4(3,5-difluorophenyl)acetyl]-N 1 -[(2i? 3 3i?)-2-(2-fluorophenyl)-5-methyl-4-oxo-2,3,4,5- 

tetrahydro-l,5-benzothiazepin-3-yl]-L-alaninamide; 

N 1 - {(2i?,3i?)-2-(3-chlorophenyl)-5-[2<dimethylamino)ethyl]-4-oxo-2 5 3,4,5-tetrahydro- 1,5- 
benzoMazepin-3-yl}-N 2 -[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3 5 5-difluorophenyl)acetyl]-N 1 -[(2i?,3^)-2-(2,5-difluorophenyl)-4-oxo-2,3,4 5 5-tetrahydro- 
10 l,5-benzothiazepin-3-yl]-D-serinamide; 

N 1 - [(2i?,3i?)-2-(3 -chlorophenyl)^ 

N 2 -[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3,S-difluorophenyl)acetyl]^ 

benzothiazepin-3-yl]-L-alaninamide; 
15 N 1 -[(2i?,3i2)-5-cyclohexyl-4-oxo-2-phenyl-2 5 3,4,5-tetrahycko-l,5-benzothiazepin-3-yl]-N^^ 

[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N 1 -[(2i?,3i?)-7-chloro-5-cyclohexyl-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzothiazepin-3- 
yl]-N 2 -[(3 ,5-difluorophenyl)acetyl]-L-alaninamide; 

^-[(S^-difluorophenyOacetyll-N^tCeiJ^^-V^l-naphthyO-S-oxo-l^-thiazepan-e-yll-L- 
20 alaninamide; 

(2xS)-2-{[(3,5-difluorophenyl)acetyl]amino}-N-[(6J?Ji?)-7<l-naphthyl)-5-oxo-l 3 4-thiazepan- 
6-yl]-2-phenylacetamide; 

(2,S)-2-hydroxy-4-methyl-N-((16)-2-{[(6i?,7i?)-7-(l-naphthyl)-5-oxo-l s 4-thiazepan-6- 

yl] amino) -2-oxo- 1 -phenylethyl)pentanamide; 
25 (26)-2-hydroxy-4-memyl-N-((15)-2-oxo-2-{[(2i? J 3 1 S)-4-oxo-2-phenyl-2,3A5-tetrahydro-l,5- 

benzoxazepin-3-yl]amino}-l-phenylethyl)pentanamide; 

N 2 -[(25)-2-hydroxy-4-raethylpentanoyl]-N 1 -[(2i?,3^-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yl] -L-leucinamide; 

N 2 -[(3 5 5-difluorophenyl)acetyl]-N 1 -[(65,7i?)-4-methyl-5-oxo-7-phenyl-l,4-oxazepan-6-yl]-L- 
30 alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(2 1 S,65,7 J R)-4-methyl-5-oxo-2,7-diphenyl-l,4-oxazepan- 
6-yl]-L-alaninamide; 
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NMp^-difluorophenyOacetylj-N 1 -[(6i?,7i?)-4-methyl-5-oxo-7-phenyl- 1 3 4-thiazepan-6-yl]-L- 
alaninamide; 

^-[(S^-difluoropheny^acetyll-N'-tCSiJ^^T^^-methyl-S-oxo-SJ-diphenyl-l^-oxazepan- 
6-yl] -L-alaninamide; ; 

5 (25)-2-hydroxy-4-methyl-N-((15)-2-{[(65,7i?)-4-methyl-5-oxo-7-phenyl-l ,4-oxazepan-6- 
yl]amino}-2-oxo-l-phenylethyl)pentanamide; 

(26)-2-{[(3,5-difluorophenyl)acetyl]amino}-N-[(6^7^)-4-methyl-5-oxo-7-plienyl-l,4- 
oxazepan-6-yl]-2-phenylacetamide; 

(25) -2-cyclohexyl-2-{[(3,5-difluorophenyl)ace1yl]ammo}-N-[(3i?,65,7i?)-4-methyl-5-oxo-3 J 7- 

1 0 diphenyl- 1 ,4-oxazepan-6-yl] acetamide; 

(26) -2-{[(3,5-difluorophenyl)acetyl]amino}-N-[(3i? 3 65,7i2)-4-methyl-5-oxo-3,7-diplienyl-l 3 4- 

oxazepan-6-yl]-2-phenylacetamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N i 4(6,S,7i?)-4-(4-methoxybenzyl)-5-oxo-7-phenyl-l,4- 

oxazepan-6-yl]-L-alaninamide; 
1 5 N 2 -[(3 3 5-difluorophenyl)acetyl]-N' -[(2i?,3^5aR,9aR)-5-methyl-4-oxo-2-phenyldecahydro- 
l,5-benzoxazepin-3-yl]-L-alaninamide; 

(2^-2-{[(3,5-difluorophenyl)acetyl]ainino}-N-[(65'Ji?)-4-(4-methoxybenzyl)-5-oxo-7^ 
phenyl- 1 ,4-oxazepan-6-yl]-2-phenylacetamide; 

N 2 -[(3 5 5-difluorophenyl)acetyl]-N 1 ^(2i?,3i?)-2-(4-methoxyphenyl)-4-oxo-2 3 3,4,5-tetrahyd^ 

20 1 ,5-benzothiazepin-3 -yl] -L-alaninamide ; 

N 1 -[(2J2,3i2)-7-chloro-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l 5 5-benzothiazepin-3- 

yl]-N 2 -[(25)-2-(3 3 5-difluorophenyl)-2-hydroxyacetyl]-L-alaninamide; 

N 2 -[(2,S)-2-hydroxy-4-methyl-l-oxopentyl]-N 1 -[(2i?,360-4-oxo-2-phenyi-2 3 3,4 3 5-tetiahydro- 

1 ,5 -benzoxazepin-3 -yl]-L-alaninamide ; 
25 N 2 -[(3 ) 5-difluorophenyl)acetyl]-N 1 -[(2i? 3 36)-5-methyl-4-oxo-2-phenyl-2,3 3 4,5-tetrahydro-l 3 5- 

benzoxazepm-3-yl]-L-alaninamide; 

N 1 -[(2i?,3i2)-7-chloro-2-(2,5-difluorophenyl)-5-methyl-4-oxo-2,3 3 4 3 5-tetrahydro-l 3 5- 
benzothiazepin-3-yl]-N 2 -[(3 3 5-difluorophenyl)acetyl]-L-alaninamide; 
N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -{(2i?,35)-5-[2-(dimethylamino)ethyl]-4-oxo-2-phenyl- 
30 2 3 3,4,5-tetrahydro-l,5-benzoxazepin-3-yl}-L-alaninamide; 

N 1 -[(2J? 5 3.R)-7-chloro-2-(2 3 5-diflnorophenyl)-4-oxo-5-phenyl-2 3 3,4,5-tetrahydro-l,5- 
benzothiazepin-3-yl]-N 2 -[(3 3 5-difluorophenyl)acetyl]-L-alaninamide; 
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N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(6i?,7i?)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 
phenylalaninamide; 

N 2 -[(2^-2-hydroxy-4-methylpentanoyl]-N 1 -[(6i? 3 7i?)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 
phenylalaninamide; 

5 (2^-2-{[(3,5-difluorophenyl)acetyl]amino}-N^(6i? ; 7i?)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]- 
2-phenylacetamide; 

(26)-2-hydroxy-4-methyl-N-((l^)-2-oxo-2-{[(6i2,7i?)-5-oxo-7-phenyl-l 3 4-thiazepan-6- 
y 1] amino } - 1 -phenylethyl)p entanamide ; 

N 2 -[(3 3 5-difluorophenyl)acetyl]-N 1 -[(6i?,7i?)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 
10 leucinamide; 

N 2 -[(25)-2-hydroxy-4-methylpentanoyl]-N 1 -[(6i?,7i?)-5--oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 
leucinamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(6i2,7 J R)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 
valinamide; 

15 N 2 -[(25)-2-hydroxy-4-methylpentanoyl]-N 1 -[(6i?,7i?)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 
valinamide; 

N l -[(2i?,36)-7-chloro-4-oxo-2-phenyl-2,3,4,5-te1xahydTO-l,5-benzoxazepm-3-yl]-N 2 -[(3 5 5- 
difluorophenyl)acetyl]-L-alaninamide; 

(2<S)-N-((15)-2-{[(2i? 3 35)-7-chloro-4-oxo-2-phenyl-23,4,54etrahydro-l,5-benzoxazepm-3- 
20 yl] amino} -2-oxo- 1 -phenylethyl)-2-hydroxy-4-methylpentanamide; 

(25)-2-{[(3,5-difluorophenyl)acetyl]amino}-N-[(2i?,3^)-4-oxo-2-phenyl-2 3 3,4,5-tetrahydro- 
1 ,5-benzoxazepin-3-yl]-2-phenylacetamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N , -[(2i?,35)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3 -yl]-L-serinamide; 
25 (25)-2-cyclohexyl-2- {[(3,5-difluorophenyl)acetyl]amino} -N-[(2i? 5 3^)-4-oxo-2-phenyl- 
2,3,4,5-tetrahydro-l,5-benzoxazepin-3-yl]acetamide; 

(2 l S)-N-((15)-l-cyclohexyl-2-oxo-2-{[(2i?,35)-4-oxo-2-phenyl-2,3,4 5 5-tetrahydro-l,5- 
benzoxazepin-3 -yl] amino} ethyl)-2-hydroxy-4-methylpentanamide; 

S-cyclohexyl-^-tCS^-difluoropheny^acetyll-N^CCdiJ^^-S-oxo-T-phenyl-l^-thiazepan-e- 

30 yl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N ] -[(2i?,35)-5-(2-morpholin-4-ylet]iyl)-4-oxo-2-plienyl- 

2,3,4,5-tetrahydro-l,5-benzoxazepin-3-yl]-L-alaninamide; 
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N 2 -[(3,5-difluorophenyl^^ 
benzoxazepin-3-yl]-L4eucinamide; 

(2iS)-2- { [(3 3 5-difluorophenyl)acetyl]amino> -2-(4-fluorophenyl)-N-[(2i?,35)-4-oxo-2-phenyl- 

2,3A5-tetrahydro- 1 ,5-benzoxazepin-3 -yl]acetamide; 
5 (2£)-2-[(cyclohexylacety0 

tetrahydro- 1 ,5-benzoxazepin-3 -yl] acetamide; 

N 2 -[(3 5 5-difluorophenyl^^^ 

tetrahydro-l ? 5-benzoxazepin-3-yl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)a^^ 
10 1 , 5 -b enzox azep in- 3 -yl] -L-alaninamide; 

N 2 -[(3 >5-difluorophenyl)a^^ 

l ? 5-benzoxazepin-3-yl]--L-alaninamide; 

methyl [(222,3S)-3-({N-[(3,5-&^^ 

dihydro- 1,5 -b enzoxazepin-5 (2H)~yl] ac etate; 
15 [(2i?^S)-3-({N-[(3,5-difl^^ 

1 ,5-benzoxazepin~5(2H)-yl] acetic acid; 

N^(2i?,3i50-5<cyclopropylme^ 

yl] -N 2 - [(3 , 5 -difluor ophenyl) acetyl] -L-alaninamide ; 

N 1 -[(2i? ? 3iS)-5-(cyclopropylmethyl)-7-methoxy-4-oxo-2-phenyl^ 

20 benzoxazepin-3-yl]-N 2 -[^ 

N^(2i^35>5-(2-azetidin-l-yl-2-o^^ 

benzoxazepin-3-yl]-N 2 -[(3 3 5-difluorophenyl)acetyl]-L-alauinamide; 

N 2 -[(3,5-difluorophe^ 
benzoxazepin-3-yl]-L-alaninamide; 
25 (2S)-N<(15)-2-{[(2/^^ 

yl] amino } -2-oxol -phenylethyl)-2-hydroxy-4-methylpentanamide; 

N 2 -[(2i?)-2-(3,5-difluoro^ 

tetrahydro-l 3 5-benzoxazepin-3-yl]-L-alaninamide; 
N 2 -[(2^-2-(3,5-difluoropte^^ 
30 tetrahydro-l,5-benzoxazepin-3-yl]-L-alaninamide; 
N 2 -[(3>difluorophe^ 
benzazepin-3-yl]-L-alaninamide; 
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^-[(S^-difluorophenyOacetylJ-N'-tCS^^-S-fluoro-l-methyl-l-oxo^-phenyl-Z^^^- 
tetrahydro- 1 H- 1 -benzazepin-3-yl]-L-alaninamide; 
(2,S)-N-((l.S>2-{[(3S,4j?)-8-fluoro-^ 

yljamino } -2-oxo- 1 -phenylethyl)-2-hydroxy-4-methylpentanamide; 
5 (2»S)-2-hydroxy-4-methyl-N^^ 

1 -benzazepin-3 -yl] amino } - 1 -phenylethyl)pentanamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(3i',4i2)-2-oxo-4-phenyH-prop-2-yn-l-yl-2,3,4,5- 
tetrahydro- 1 H- 1 -b enzazepin-3 -yl] -L-alaninamide; 

N 1 -[(35 , ,4i?)-l-(cyclopropylmethyl)-2-oxo-4-phenyl-2,3,4 5 5-tetrahydro-lH-l-benzazepin-3- 

1 0 yl]-N 2 -[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3 5 5-difluorophenyl)acetyl]-N 1 -[(3^ , ,4^)-l-isopropyl-2-oxo-4-phenyl-2,3,4,5-tetrahydro- 

1 H- 1 -benzazepin-3 -yl] -L-alaninamide; 

N 2 -[(25)-2-hydroxy-4-methyl-l-oxopentyl]-N 1 -[(2i?,3^)-2-(4-methoxyphenyl)-4-oxo-2,3 5 4,5- 
tetrahydro-l,5-benzothiazepin-3-yl]-L-alaninamide; 
15 N 1 -[(2J?,3 J R)-2-(2-chlorophenyl)-4-oxo-2,3,4 5 5-tetrahydro-l ,5-benzothiazepin-3-yl]-N 2 -[(25)- 
2-hydroxy-4-methyl-l-oxopentyl]-L-alaninamide; 

N 1 -[(2i?,3i?)-2-(2-chlorophenyl)-4-oxo-2,3,4,5-tetrahydro-l 5 5-benzothiazepin-3-yl]-N 2 -[(3,5- 
difluorophenyl)acetyl]-L-alaninamide; 

N 1 -[(2i?,3i2)-7-chloro-5-memyl-4-oxo-2-phenyl-2,3,4 3 5-tetrahydro-l,5-benzomiazepin-3-yl]- 

20 N 2 -[(3 ,5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(2i?,3^)-2-(2-fluorophenyl)-4-oxo-2,3,4 5 5-tetraliydro-l,5- 

benzomiazepin-3-yl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(2i?,3ie)-2-(4-fluorophenyl)-4-oxo-2,3 J 4,5-tetrahydro-l,5- 

benzothiazepin-3 -yl] -L-alaninamide; 
25 N 1 -[(2i?,3i?)-7-chloro-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5-benzothiazepin-3- 

yl]-N 2 -[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(25)-2-hydroxy-4-methyl-l-oxopentyl]-N I -[(6i? 5 7i?)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]- 
L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(253i?)-2-(3-methyl-2-thienyl)-4-oxo-23,4 5 5-tetrahydro- 

30 1 ,5-benzothiazepin-3-yl]-L-alaninamide; 

N 2 -[(3 5 5-difluorophenyl)acetyl]-N 1 -[(25,3i?)-2-(4-methyl-2-mienyl)-4-oxo-23,4,5-tetrahydro^ 

l,5-benzothiazepin-3-yl]-L-alaninamide; 
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Methyl 5-[(25' 5 3i?)-3-( {N-[(3,5-difluorophenyl)acetyl]-L-alanyl} amino)-4-oxo-2,3,4,5- 
tetrahydro-l,5-benzothiazepin-2-yl]thiophene-3-carboxylate; 

N 1 4(2i?,3i?)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-beirzothiazepin-3-yl]-N 2 -(phenylace^^^ 
L-alaninamide; 

5 N 1 -[(2i?,3i?)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]-N 2 <2-phenyle^ 
L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(25 , ,3/?)-4-oxo-2-(2-thienyl)-2,3,4 3 5-tetrahydro-l,5- 
benzothiazepin-3-yl]-L-alaninamide; 

N 2 -[(3 3 5-difluorophenyl)acetyl]-N l -[(2i?,3i?)-4-oxo-2-(3-thienyl)-2,3,4,5-tetrahydro-l,5- 

1 0 benzothiazepin-3 -yl] -L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(2 i S , ,3i2)-2-(2-furyl)-4-oxo-2,3,4,5-tetrahydro-l,5- 

benzothiazepin-3-yl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(2i?,3i2)-2-(3-furyl)-4-oxo-2,3,4,5-tetrahydro-l,5- 

benzothiazepin-3-yl]-L-alaninamide; 
15 N 1 -[(25',3i?)-2-(5-bromo-2-thienyl)-4-oxo-2,3,4,5-tetrab.ydro-l ,5-benzothiazepin-3-yl]-N 2 - 
[(3,5-difluorophenyl)acetyl]-L-aianinamide; 

N 1 -[(25,3i?)-2-(4-bromo-2-thienyl)-4-oxo-2,3,4 } 5-tetrahydro-l J 5-benzothiazepin-3-yl]-N 2 - 
[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N-[(3,5-difluorophenyl)acetyl]-N-[(2i?,3i?)-4-oxo-2-phenyl-2 3 3,4,5-tetrahydro-l,5- 

20 benzothiazepin-3-yl]-L-phenylalaninamide; 

N 2 -[(3 ; 5-difluorophenyl)acetyl]-N 1 -[(2i? 5 3i?)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 

benzothiazepin-3-yl]glycinamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(2i?,3i?)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 

benzothiazepin-3-yl]-L-valinamide; 
25 N 2 -[(3 3 5-difluorophenyl)acetyl]-N 1 -[(2i? 3 3i?)-4-oxo-2-phenyl-2,3 3 4,5-tetrahydro-l,5- 

benzothiazepin-3-yl]-L-leucinamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(2i? 3 3i?)-4-oxo-2-phenyl-2 3 3,4 5 5-tetrahydro-l,5- 
benzothiazepin-3 -yl] -L-methioninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-3-(lH-indol-2-yl)-N 1 -[(2i?,3i?)-4-oxo-2-phenyl-2,3,4,5- 

3 0 tetrahydro- 1 ,5-benzothiazepin-3 -yl]-L-alaninamide; 

N 2 -[(3 3 5-difluorophenyl)acetyl]-N 1 -[(2i?,3i?)-4-oxo-2-phenyl-2 3 3,4,5-tetrahydro-l,5- 

benzothiazepin-3-yl]-L-a-asparagine; 
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N 2 -[(3,5-difluorophenyl)ace^ 

benzothiazepin-3-yl]-L-a-glutamine; 

N l -[(2J?,3iS)-4-oxo-2-ph^^ 

alaninamide; 
5 N 2 -[(2-fluorophenyl)acetyl]-N^^^ 

benzoxazepin-3-yl]-L-alaninamide; 

N^^-fluorophenyOacety^-N 1 ^ 

benzoxazepin-3-yl]-L-alaninamide; 

N 2 -[(4-fluorophenyl)acety^ 
1 0 benzoxazepin-3 -yl] -L-alaninamide; 

N^(2i?,3£5aS;9a5)-5-(cycloprop 

y l]_N 2 -[(3 5 5-difluorophenyl)acetyl]-L-alaninamide. 

or a pharmaceutical acceptable salt thereof. 

In another aspect the invention encompasses the use of a compound as defined herein, 
15 in the manufacture of a medicament for the treatment or prophylaxis of disorders associated 

with p-amyloid production, Alzheimer's disease, or Down's Syndrome. 

In another aspect the invention encompasses a method for the treatment of 

neurological disorders associated with P-amyloid production comprising administering to a 

host in need of such treatment a therapeutically effective amount of a compound as defined 
20 herein. 

In another embodiment the invention encompasses a method for inhibiting y-secretase 
activity comprising administering to a host in need of such inhibition a therapeutically 
effective amount of a compound as defined herein that inhibits y-secretase activity. 

In another embodiment the invention encompasses a method for the treatment or 
25 prophylaxis of Alzheimer's disease, or Down's Syndrome comprising adminstering a 
therapeutically effective amount of a compound of formula (I) or a pharmaceutical^ 
acceptable salt thereof. 

Yet another aspect of the invention encompasses a pharmaceutical composition 
comprisisng a compound of formula (I), as defined herein, together with at least one 
30 pharmaceutically acceptable carrier, diluent or excipent. 
Definitions 

The definitions set forth in this section are intended to clarify terms used throughout 
this application. The term "herein" means the entire application. 
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As used in this application, the term "substituted/' as used herein, means that any 
number of hydrogens on the designated atom is replaced with a selection from the indicated 
group, provided that the designated atom's normal valency is not exceeded, and that the 
substitution results in a stable compound. For example when a substituent is keto (i.e., =0), 
5 then 2 hydrogens on the atom are replaced. 

When any variable (e.g., R 1 , R 7 , R a , R e etc.) occurs more than one time in any 
constituent or formula for a compound, its definition at each occurrence is independent of its 
definition at every other occurrence. Thus, for example, if a group is shown to be substituted 
with 0-3 R 1 , then said group may optionally be substituted with 0,1, 2 or 3 R 1 groups and R e at 
10 each occurrence is selected independently from the definition of R e . Also, combinations of 
substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The compounds herein described may have asymmetric centers. Compounds of the 
present invention containing an asymmetrically substituted atom maybe isolated in optically 

1 5 active or racemic forms. It is well known in the art how to prepare optically active forms, such 
as by resolution of racemic forms or by synthesis from optically active starting materials. 
When required, separation of the racemic material can be achieved by methods known in the 
art. Many geometric isomers of olefins, ON double bonds, and the like can also be present 
in the compounds described herein, and all such stable isomers are contemplated in the 

20 present invention. Cis and trans geometric isomers of the compounds of the present invention 
are described and maybe isolated as a mixture of isomers or as separated isomeric forms. All 
chiral, diastereomeric, racemic forms and all geometric isomeric forms of a structure are 
intended, unless the specific stereochemistry or isomeric form is specifically indicated. 

When a bond to a substituent is shown to cross a bond connecting two atoms in a ring, 

25 then such substituent may be bonded to any atom on the ring. When a substituent is listed 
without indicating the atom via which such substituent is bonded to the rest of the compound 
of a given formula, then such substituent may be bonded via any atom in such substituent. 
Combinations of substituents and/or variables are permissible only if such combinations result 
in stable compounds. 

30 As used herein "acyP refers to radicals of the of the general formula -C(=0)-R, 

wherein R is hydrogen, hydrocarbyl radical, amino or alkoxy. Acyl groups include, for 
example, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and dimethylcarbamoyl. 
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As used herein "aromatic" refers to hydrocarbyl radicals having one or more 
polyunsaturated carbon rings having aromatic character, (e.g., 4n 4* 2 delocalized electrons) 
and comprising up to about 14 carbon atoms. 

As used herein, "alkyl" or "alkylene" is intended to include both branched and 
5 straight-chain saturated aliphatic hydrocarbon groups having the specified number of carbon 
atoms. For example, "Q-e alkyl" denotes alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms. 
Examples of alkyl include, but are not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, i- 
butyl, sec-butyl, t-butyl, pentyl, and hexyl. As used herein, ,f Ci- 3 alkyl", whether a terminal 
substituent or an alkylene group linking two substituents, is understood to specifically include 
10 both branched and straight-chain methyl, ethyl, and propyl. 

As used herein, "alkylcycloalkyl is intended to include both an alkyl portion as defined 
herein and a cycloatkyl portion. For example Cr 3 alkylC 3 -6cycloalkyl would include -CH 2 - 
CH 2 -CH2-cyclopropyl. 

As used herein, "alkenyl" or "alkenylene" is intended to include hydrocarbon chains of 
15 either a straight or branched configuration with one or more unsaturated carbon-carbon bonds 
that may occur at any stable point along the chain. Examples of "C 3 -6alkenyl" include, but are 
not limited to, 1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-methyl-2-butenyl, 2- 
pentenyl, 3-pentenyl, hexenyl, and the like. 

As used herein, "alkynyl" or "alkynylene" is intended to include hydrocarbon chains 
20 of either a straight or branched configuration with one or more carbon-carbon triple bonds 

that may occur at any stable point along the chain, such as ethynyl, 1-propynyl, 2-propynyl, 1- 
butynyl, 2-butynyl, 3-butynyl, and the like. 

As used herein, "alkoxy" or "alkyloxy" represents an alkyl group as defined above 
with the indicated number of carbon atoms attached through an oxygen bridge. Examples of 
25 alkoxy include, but are not limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s- 
butoxy, t-butoxy, n-pentoxy, and s-pentoxy. Preferred alkoxy groups are methoxy, ethoxy, n- 
propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy. Similarly, "alkylthio" or "thioalkoxy" 
represent an alkyl group as defined above with the indicated number of carbon atoms attached 
through a sulphur bridge. 
30 As used herein, the term "aryl" is intended to mean aromatic radicals including both 

monocyclic aromatic radicals comprising 6 carbon atoms and polycyclic aromatic radicals 
comprising up to about 14 carbon atoms. 
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As used herein, "carbocycle" is intended to mean any stable 3- to 7-membered 
monocyclic or bicyclic or 7- to 13-membered bicyclic or tricyclic, any of which may be 
saturated, partially unsaturated, or aromatic. Examples of such carbocycles include, but are 
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, 
5 cyclooctyl, bicyclooctane, bicyclononane, bicyclodecane (decalin), bicyclooctane, fluorenyl, 
phenyl, naphthyl, indanyl, adamantyl, or tetrahydronaphthyl (tetralin). 

As used herein "cycloalkyl" is intended to include saturated ring groups, having the 
specified number of carbon atoms. For example, "C 3 -6 cycloalkyl" denotes such groups as 
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl. 
1 o As used herein "cycloalkenyl refers to ring-containing radicals having at least one 

carbon-carbon double bond in the ring, and having in the range about 3 up to 12 carbons 
atoms. 

As used herein "cycloalkynyl" refers to ring-containing radicals having at least one 
carbon-carbon triple bond in the ring, and having in the range about 3 up to 12 carbons atoms. 

1 5 As used herein, "halo" or "halogen" refers to fluoro, chloro, bromo, and iodo. 

"Counterion" is used to represent a small, negatively charged species such as chloride, 
bromide, hydroxide, acetate, sulfate, and the like. "Haloalkyl" is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon groups having the specified 
number of carbon atoms, substituted with 1 or more halogen (for example ~C V F W where v=l 

20 to 3 and w=l to (2v+l)). Examples of haloalkyl include, but are not limited to, 

trifluoromethyl, trichloromethyl, pentafluoroethyl, pentachloroethyl, 2,2,2-trifluoroethyl, 2,2- 
difluoroethyl, heptafluoropropyl, and heptachloropropyl. "Haloalkoxy" is intended to mean a 
haloalkyl group as defined above with the indicated number of carbon atoms attached through 
an oxygen bridge; for example trifluoromethoxy, pentafluoroethoxy, 2,2,2-trifluoroethoxy, 

25 and the like. "Halothioalkoxy" is intended to mean a haloalkyl group as defined above with 
the indicated number of carbon atoms attached through a sulphur bridge. 

As used herein, the term "heterocycle" or "heterocyclic" refers to a ring-containing 
monovalent and divalent radicals having one or more heteroatoms, independently selected 
from N, O and S, as part of the ring structure and comprising at least 3 and up to about 20 

30 atoms in the rings. Heterocyclic groups may be saturated or unsaturated, containing one or 
more double bonds, and heterocyclic groups may contain more that one ring. The 
heterocyclic rings described herein may be substituted on carbon or on a nitrogen atom if the 
resulting compound is stable. If specifically noted, nitrogen in the heterocycle may optionally 
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be quaternized. It is understood that when the total number of S and O atoms in the 
heterocycle exceeds 1, then these heteroatoms are not adjacent to one another. 

Examples of heterocycles include, but are not limited to, lH-indazole, 2-pyrrolidonyl, 
2H, 6H-1, 5,2-dithiazinyl, 2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbazole, 4H- 
5 quinolizinyl, 6H-1, 2,5-thiadiazinyl, acridinyl, azetidine, aziridine, azocinyl, benzimidazolyl, 
benzofuranyl, benzothioforanyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, 
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, carbazolyl, 4aH- 
carbazolyl, b-carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H- 

1.5.2- dithiazinyl, dioxolane, furyl, 2,3-dihydrofuran, 2,5-dihydrofuran, dihydrofuro[2,3- 
10 b]tetrahydrofuran, foranyl, furazanyl, homopiperidinyl, imidazolidine, imidazolidinyl, 

imidazolinyl, imidazolyl, lH-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, 
isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 

1.2.3- oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, 

1 5 oxazolyl, oxirane, oxazolidinylperimidinyl, phenanthridinyl, phenanthrolinyl, phenarsazinyl, 
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, 
piperidinyl, pteridinyl, piperidonyl, 4-piperidonyl, purinyl, pyranyl, pyrrolidine, pyrroline, 
pyrrolidine, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, 
pyridoimidazole, pyridothiazole, pyridinyl, N-oxide-pyridinyl, pyridyl, pyrimidinyl, 

20 pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, 
quinuclidinyl, carbolinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, thiophane, 
thiotetrahydroquinolinyl, 6H-1, 2,5-thiadiazinyl, 1,2,3-thiadiazoiyl, 1,2,4-thiadiazolyl, 1,2,5- 
thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl, 
thienooxazolyl, thienoimidazolyl, thiophenyl, thiirane, triazinyl, 1,2,3-triazolyl, 1,2,4- 

25 triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, xanthenyl. 

As used herein, "5-membered ring" refers to a group having a ring that contains 5 ring 

atoms. 

As used herein "6-membered ring" refers to a group having a ring that contains 6 ring 

atoms. 

30 As used herein, "pharmaceutically acceptable" is employed herein to refer to those 

compounds, materials, compositions, and/or dosage forms which are, within the scope of 
sound medical judgment, suitable for use in contact with the tissues of human beings and 
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animals without excessive toxicity, irritation, allergic response, or other problem or 
complication, commensurate with a reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acceptable salts" refer to derivatives of the 
disclosed compounds wherein the parent compound is modified by making acid or base salts 
5 thereof. Examples of pharmaceutic ally acceptable salts include, but are not limited to, mineral 
or organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues 
such as carboxylic acids; and the like. The pharmaceutically acceptable salts include the 
conventional non-toxic salts or the quaternary ammonium salts of the parent compound 
formed, for example, from non-toxic inorganic or organic acids. For example, such 

10 conventional non-toxic salts include those derived from inorganic acids such as hydrochloric, 
hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from 
organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, 
ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, 
sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, 

1 5 oxalic, isethionic, and the like. 

The pharmaceutically acceptable salts of the present invention can be synthesized 
from the parent compound that contains a basic or acidic moiety by conventional chemical 
methods. Generally, such salts can be prepared by reacting the free acid or base forms of these 
compounds with a stoichiometric amount of the appropriate base or acid in water or in an 

20 organic solvent, or in a mixture of the two; generally, nonaqueous media like ether, ethyl 

acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are found in 
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 
1985, p. 1418, the disclosure of which is hereby incorporated by reference. 

"Prodrugs" are intended to include any covalently bonded carriers that release the 

25 active parent drug according to formula (I) in vivo when such prodrug is administered to a 
mammalian subject. Prodrugs of a compound of formula (I) are prepared by modifying 
functional groups present in the compound in such a way that the modifications are cleaved, 
either in routine manipulation or in vivo, to the parent compound. Prodrugs include 
compounds of formula (I) wherein a hydroxy, amino, or sulfhydryl group is bonded to any 

30 group that, when the prodrug or compound of formula (I) is administered to a mammalian 
subject, cleaves to form a free hydroxyl, free amino, or free sulfhydryl group, respectively. 
Examples of prodrugs include, but are not limited to, acetate, formate and benzoate 
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derivatives of alcohol and amine functional groups in the compounds of formula (I), and the 
like. 

"Stable compound" and "stable structure" are meant to indicate a compound that is 
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, 
5 and formulation into an efficacious therapeutic agent. 
Formulation 

Compounds of formula I according to the present invention may be administered 
orally, sublingual^ intramuscularly, subcutaneously, topically, intranasally, intraperitoneally, 
intrathoracially, intravenously, epidurally, intrathecally, intracerebroventricularly and by 
1 0 inj ection into the joints. 

Preferred routes of administration are orally, intravenously or intramuscularly. 

The dosage will depend on the route of administration, the severity of the disease, age 
and weight of the patient and other factors normally considered by the attending physician, 
when determining the individual regimen and dosage level as the most appropriate for a 
1 5 particular patient. 

An effective amount of a compound of formula I of the present invention for use in 
therapy of Alzheimer's Disease is an amount sufficient to symptomatically relieve in a warm- 
blooded animal, particularly a human the cognitive symptoms, to slow the progression of 
worsening cognitive symptoms, or to reduce in patients with cognitive symptoms the risk of 
20 getting worse (progressing to dementia or worsening the present degree of dementia). 

For preparing pharmaceutical compositions from the compounds of this invention, 
inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid form 
preparations include powders, tablets, dispersible granules, capsules, cachets, and 
suppositories. 

25 A solid carrier can be one or more substances which may also act as diluents, 

flavoring agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating 

agents; it can also be an encapsulating material. 

In powders, the carrier is a finely divided solid which is in a mixture with the finely 

divided active component. In tablets, the active component is mixed with the carrier having 
30 the necessary binding properties in suitable proportions and compacted in the shape and size 

desired. 

For preparing suppository compositions, a low-melting wax such as a mixture of fatty 
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein 
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by, for example, stirring. The molten homogeneous mixture is then poured into convenient 
sized molds and allowed to cool and solidify. 

Suitable carriers include magnesium carbonate, magnesium stearate, talc, lactose, 
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a 
5 low-melting wax, cocoa butter, and the like. 

Salts include, but are not limited to, pharmaceutically acceptable salts. Examples of 
pharmaceutical^ acceptable salts of compounds of the present invention include: acetate, 
bicarbonate, carbonate, hydrobromide, hydrochloride, phosphate/diphosphate, sulfate, 
choline, diethanolamine, ethylenediamine, meglumine, aluminum, calcium, magnesium, 

10 potassium and sodium. 

The term composition is intended to include the formulation of the active component 
with encapsulating material as a carrier providing a capsule in which the active component 
(with or without other carriers) is surrounded by a carrier which is thus in association with it. 
Similarly, cachets are included. Tablets, powders, cachets, and capsules can be used as solid 

15 dosage forms suitable for oral administration. 

Liquid form compositions include solutions, suspensions, and emulsions. Sterile water 
or water-propylene glycol solutions of the active compounds may be mentioned as an 
example of liquid preparations suitable for parenteral administration. Liquid compositions can 
also be formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for 

20 oral administration can be prepared by dissolving the active component in water and adding 
suitable colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous 
suspensions for oral use can be made by dispersing the finely divided active component in 
water together with a viscous material such as natural synthetic gums, resins, methyl 
cellulose, sodium carboxymethyl cellulose, and other suspending agents known to the 

25 pharmaceutical formulation art. 

The pharmaceutical compositions can be in unit dosage form. In such form, the 
composition is divided into unit doses containing appropriate quantities of the active 
component. The unit dosage form can be a packaged preparation, the package containing 
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders in 

30 vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or it can 
be the appropriate number of any of these packaged forms. 
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Synthesis 

The compounds of the present invention can be prepared in a number of ways well 
known to one skilled in the art of organic synthesis. The compounds of the present invention 
can be synthesized using the methods described below, together with synthetic methods 
5 known in the art of synthetic organic chemistry, or variations thereon as appreciated by those 
skilled in the art. Such methods include, but are not limited to, those described below. All 
references cited herein are hereby incorporated in their entirety by reference. 

The novel compounds of this invention may be prepared using the reactions and 
techniques described in this application. The reactions are performed in solvents appropriate 

10 to the reagents and materials employed and are suitable for the transformations being effected. 
Also, in the description of the synthetic methods described below, it is to be understood that 
all proposed reaction conditions, including choice of solvent, reaction atmosphere, reaction 
temperature, duration of the experiment and workup procedures, are chosen to be the 
conditions standard for that reaction, which should be readily recognized by one skilled in the 

1 5 art. It is understood by one skilled in the art of organic synthesis that the functionality present 
on various portions of the molecule must be compatible with the reagents and reactions 
proposed. Such restrictions to the substituents which are compatible with the reaction 
conditions will be readily apparent to one skilled in the art and alternate methods must then be 
used. 

20 Examples of such processes are illustrated herein. 
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Examples 



Chemical abbreviations used in the Examples are defined as follows: "BOC" denotes 
N-tert-butoxycarbonyl, "CBZ" denotes carbobenzyloxy; "DBU" denotes 1,8- 
5 diazabicycio[5.4.0]undec-7-ene; "DIEA" denotes N,N-diisopropylethylamine, "DMF" 
denotes N, N-dimethylformamide; "EDAC-HC1" denotes l-Ethyl-3- 

(dimethylaminopropyl)carbodiimide hydrochloride; "HOBt" denotes hydroxybenzotriazole; 
"NMM" denotes N-methylmorpholine; "p-TSA" denotes p-toluenesulfonic acid "TBAB" 
denotes tetrabntylammonium bromide; "THF" denotes tetrahydrofuran, "ether" denotes ethyl 
1 0 ether, Tos-Cl denotes p-toluenesulfonyl chloride, "min." denotes minutes; "h" denotes hours; 
"RT" denotes room temperature. Unless otherwise noted, organic solutions were "dried" over 
anhydrous sodium sulfate. 

HPLC Method A: Phenomenex Luna 3u CI 8(2), 4.6 x 75mm column. Solvents: A = H 2 0 
with 0.1% TFA, B = Acetonitrile with 0.1% TFA. Flow rate 2.0 mL/min. 20% B until 0.5 min 
1 5 then a linear gradient to 95% B at 3 min. Maintain at 95% B until 6 min 

HPLC Method B: Phenomenex Luna 3\i CI 8(2), 4.6 x 75mm column. Solvents: A = H20 
with 0.1% TFA, B = Acetonitrile with 0.1% TFA. Flow rate 2.0 mL/min. Linear gradient 
from 10% to 95%B at 5 min. Maintain at 95% B until 7 min. 

HPLC Method C: 5u SB-C8 column 2.1mm x 5 cm. Solvents: A = H 2 0 with 0.05% TFA, B 
20 =10% H 2 0, 90% Acetonitrile, 0.05% TFA. Flow rate 1.4 mL/min. Gradient: (5-90%B over 5 
min., 90% B hold for 2 min.). 

HPLC Method D: Agilent Zorbax 5u SB-C8 column 2.1mm x 5 cm. Solvents: A = H20 with 
0.1% TFA, B = Acetonitrile with 0.1% TFA. Flow rate 1.4 mL/min. Linear gradient from 9% 
to 81%B at 3 min. then linear gradient to 95% B at 4 min. Maintain 95%B until 4.5 min. 
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HPLC Method E: Agilent Zorbax 5u SB-C8 column 2.1mm x 5 cm. Solvents: A = H20 with 
0.05% TFA, B= 90% Acetonitrile, 10% water, 0.05% TFA. Flow rate 1.4 mL/min. Linear 
gradient from 15% to 90% B in 12 min. 

LC/MS:HPLC method: Agilent Zorbax 5u SB-C8 column 2.1mm x 5 cm. Solvents: A = H 2 0 
5 with 0.05% TFA, B =10% H 2 0, 90% Acetonitrile, 0.05% TFA. Gradient: 10 to 90%B over 3 
min., 90% B hold thru 4 min., 10% B at 5 min. and hold at 10% B until 6 min). 
Example l.A^-r(3,5-PifluorophenvDacetvIl-iV J -fr27g.3JgV2-(2.5-difluo roDhenvD-4-oxo- 
2.3.4.5-tetrahvdro-l,5-benzothiazepin-3-vll-L-alaninamide (!) 

To a solution of racemic 2,3-cw-3-amino-2-(2,5-difluorophenyl)-2,3-dihydro-l,5- 

10 benzothiazepin-4(5H)-one (Id) (300mg) in dichloromethane (40mL) at 0°C under nitrogen 
was added iV-[(3,5-dinuorophenyl)acetyi]-L-alanine (le) (238 mg), HOBt-hydrate (330 mg), 
EDAC-HC1 (282 mg) andNMM (165 mg). The reaction mixture was stirred 1 h at 0°C, 
concentrated in vacuo and partitioned between water (lOOmL) and ethyl acetate (125mL). The 
organic phase was collected and consecutively washed with water, saturated aqueous sodium 

1 5 bicarbonate, and brine, dried, filtered and evaporated to yield a mixture of the title compound 
andiV 2 -[(3,5-difluorophenyl)acetyl]-A^-[(2i',35)-2-(2,5-diiluorophenyl)-4-oxo-2,3 3 4,5- 
tetrahydro-l,5-benzothiazepin-3-yl]-L-alaninamide. The crude product (500 mg) was purified 
by flash chromatography (50%ethyl acetate/hexanes) to afford the title compound (180mg, 
69%) as an off-white solid. *H NMR (300 MHz, CDC1 3 ) 51.22 (d, 3H), 3.48 (s, 2H), 4.29 (m, 

20 1H), 4.93 (t, 1H), 5.68 (d, 1H), 6.01 (d, 1H), 6.50 (d, 1H), 6.73-6.80 (m, 3H), 6.93-7.02 (m, 
2H), 7.15 (d, 1H), 7.30 (t, 1H), 7.43 (t, lH),7.5-7.6 (m, 1H), 7.73 (d, 1H), 7.74 (s, 1H). MS 
APCI, m/z = 532 (M+l). LC/MS: 2.53 min. 

The starting amine, racemic 2,3-cz' 1 y-3-amino-2-(2,5-difluorophenyl)-2,3-dihydro-l,5- 
benzothiazepin-4(5H)-one (Id), was prepared in the following manner: 

25 a. Methyl (22>-2-{r(Tienzvloxv)carbonvnaminol-3-r2.5-difluorophenv nprop-2-enoate (la) 
A stirred solution of N-(benzyloxycarbonyl)-a-phosphonoglycine trimethyl ester (6.1 
g) and 2,5-difluorobenzaldehyde (2.0 g) in dry dichloromethane (60 mL), was treated 
dropwise with a solution of DBU (2.5mL) in dichloromethane (20 mL). The mixture was 
stirred at room temperature for 2h, then was concentrated to approximately 20 mL and 

30 partitioned between ethyl acetate (150 mL) and IN hydrochloric acid (50 mL). The organic 
extract was collected, consecutively washed with IN hydrochloric acid, water, saturated 
aqueous sodium bicarbonate, and brine, dried (sodium sulfate), filtered and evaporated. The 
crude product (6.5g) was purified by flash chromatography (20%ethyl acetate/hexanes) to 
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yield the title compound (4.0g, 82%). ! H NMR (300 MHz, CDC1 3 ) 5 3.85 (s, 3H), 5.10, (s, 
2H), 6.60 (bs, 1H), 6.9-7.1 (m, 2H), 7.21 (m, 1H), 7.2-7.3 (m, 6H). MS APCI, m/z = 348 
(M+l). LC/MS: 2.53 min. 

b. Methyl B4(2-aminQphenvmhioW^ 
5 (lb} 

Method A 

To an ice-cooled solution of sodium methoxide (760 mg) in anhydrous methanol (20 
mL) under nitrogen (vacuum degassed 3x with nitrogen) was added 2-aminothiophenol (1.7 
g). The reaction mixture stirred at 0° C for 10 min and then a solution of methyl (2Z)-2- 

10 {[(benzyloxy)carbonyl]amino}-3-(2 7 5-difluorophenyl)prop-2-enoate (2.32 g) in methanol (10 
mL) was added. The reaction mixture was heated to reflux for 2h and then was cooled to 
room temperature and stirred overnight. The reaction mixture was concentrated to ca. 10 mL, 
then was partitioned between cold IN hydrochloric acid (75 mL) and ethyl acetate (125 mL). 
The organic phase was separated and consecutively washed with IN hydrochloric acid (4x), 

15 dilute aqueous sodium bicarbonate and brine, dried, filtered and evaporated. The title 

compound was isolated as the hydrochloride salt. (3.0g, 88%, 2:1 Z:E ). ] H NMR (300 MHz, 
d6-DMSO) 53.4 (s, 2H),3.7 (s, 1H), 4.6-5.1 (m, 7H), 6.3 (t, 0.67H), 6.4 (t, 0.33H), 6.7-7.4 (m, 
10H), 8.1 (d, 0.33H), 8.4 (d, 0.67H). MS APCI, m/z = 473 (M+l). LC/MS: 2.78 min, 
Method B 

20 To an ice-cooled solution of 2-aminothiophenol (8.7g) in anhydrous methanol under 

nitrogen (vacuum degassed 3x with nitrogen) was added methyl (22)-2- 
{[(benzyloxy)carbonyl]amino}-3-(2,5-difluorophenyl)prop-2-enoate (3.46 g) followed by 
triethylamine (975uL). The reaction mixture was stirred at room temperature for 4 days, then 
was reduced in vacuo to near dryness. The mixture was partitioned between cold IN 

25 hydrochloric acid (75 mL) and ethyl acetate (125 mL). The organic phase was separated and 
consecutively washed with IN hydrochloric acid (4x), dilute aqueous sodium bicarbonate and 
brine, dried, filtered and evaporated to yield 5.8 g of an oil. Purification by flash 
chromatography (25 % ethyl acetate/hexanes) afforded the title compound (4.3g, 65%) Z:E 
ratio of 82:18. *HNMR (300 MHz, CDC1 3 ) 83.48 (s, 2.4H), 3.71 (s, 0.6H), 4.28 (s, 1.6H), 

30 4.72 (s, 0.4H), 4.8-5.1 (m, 4H), 5.43 (d, 0.2H), 5.86 (d, 0.8H), 6.58 (t, 0.8H), 6.68 (d, 0.8H), 
6.9-7.4 (m, 8H). MS APCI, m/z = 473 (M+l). LC/MS: 2.78 min. 

c. Benzyl cgV2-(2,5-difluorophenvI)-4~oxo-2,3.4,5-tetrahvdro-l,5"benzothiazepin-3- 
vlcarbamate (1c) 



WO 2004/031154 



-35- 



PCT/SE2003/001534 



A suspension of methyl 3-[(2~aminophenyl)thio]-iV-[(benzyloxy)carbonyi]-2 ? 5- 
difluorophenylalaninate (4:1, Z:E) (4.3 g) and p-toluenesulfonic acid (catalytic) in xylenes 
(100 mL) was heated to reflux for 2h, using a Dean-Stark apparatus to remove water. The 
mixture was then cooled, resulting in precipitation of the crude product as a white solid (3.3 g, 
5 4: 1, cis: trans). This was recrystallized from ethyl acetate/ether to afford the title compound 
(2.4 g, 60 %). X H NMR (300 MHz, d6-DMSO) 6 4.63 (t, 1H), 4.96 (s, 2H), 5.47 (d, 1H), 7.00 
(d ? lH),7.23-7.34 (m, 9H), 7.49-7.53 (m, 2H), 7.70 (d, 1H), 10.57 (s, 1H). MS APCI, m/z = 
441 (M+l). LC/MS: 2.74 min. 

d. c/s-3-Amino-2-(2.5-difluorophenvD^^^ (Id) 

10 Method C 

A mixture of benzyl c^-2-(2,5-difluorophenyi)-4-oxo-2 5 3 ? 4,5-tetrahydro-l 3 5- 
benzothiazepin-3-ylcarbamate (1.7 g) and 10% palladium on carbon (1.7 g, DeGussa type 
50%wt water) in glacial acetic acid (80 mL) was hydrogenated at 50 psi H 2 for 3h. The 
reaction mixture was filtered through diatomaceous earth and concentrated in vacuo. The 

1 5 crude oil was triturated with ether to yield a white solid (1 3g). The solid was partitioned 

between ethyl acetate and dilute ammonium hydroxide. The organic phase was separated and 
consecutively washed with dilute ammonium hydroxide and brine, dried and evaporated. The 
residue was treated with saturated HCl(g) in ethyl aceate/ether to provide the hydrochloride 
salt of the title compound as a white solid (Llg, 90%). l HNMR (300 MHz, d6-DMSO) 

20 6 4.33 (d, 1H, J-7 Hz), 5.60 (d, 1H, J-7 Hz), 7.13-7.38 (m, 4H), 7.48-7.60 (m, 2H), 7.72, 
(d 5 1H), 8.4 (bs, 3H), 11.0 (s, 1H). MS APCI, m/z = 307 (M+l). LC/MS: 1.65 min. 
Method D 

To benzyl cz's-2-(2,5~difluorophen^ 
ylcarbamate (0.9 g) was added 30 % HBr/HOAc (5mL). The stirred suspension became a 

25 homogeneous solution over 20 min. The reaction stirred at room temperature for an additional 
50 min, then was diluted with ether to afford the hydrobromide salt of the title compound 
(0.75g, 95%). The solid was partitioned between ethyl acetate and saturated aqueous sodium 
bicarbonate. The organic phase was separatated and consecutively washed with dilute 
aqueous sodium bicarbonate and brine, dried, filtered and evaporated. The resulting oil was 

30 treated with saturated HCl(g) in ethyl aceate/ether to provide the hydrochloride salt of the title 
compound as a white solid (0.60 g ? 85%). This material was indistinguishable from that 
obtained by Method C. 

e. 7V-f(3,5-Difluorophenvl)acetvn-L-alanine (le) 
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To a stirred solution of 3,5-difluorophenylacetic acid (6.02 g, 34.97 mmol), L-alanine 
methyl ester hydrochloride (4.88 g, 34.96 mmol) andHOBt (5.20 g, 38.48 mmol) in 
dichloromethane (200 mL) under nitrogen at 0°C was added NMM (8.84g, 87.39 mmol) and 
EDAC-HC1 (7.38 g, 38,49 mmol). The mixture was allowed to warm gradually to ambient 
5 temperature and stir overnight. The reaction was diluted with ethyl acetate and extracted 

sequentially with aqueous sodium bicarbonate, IN aqueous HC1 and brine. The organic phase 
was dried, filtered and evaporated. The residue was purified by flash chromatography on 
silica gel eluting with 1:1 (v/v) hexanes: ethyl acetate to afford 7Y-[(3,5- 
difluorophenyl)acetyl]-L-alanine methyl ester (7.91 g, 88% yield) as a white solid. 'HNMR 

10 (300 MHz, CDCI3) 5 1.39 (d, 3H, J= 7.0 Hz), 3.54 (s, 2H), 3.75 (s, 3H), 4.59 (m, 1H), 6.02 (br 
1H), 6.67-6.87 (m, 3H). MS APCI, m/z = 258 (M+l). LC/MS: 1.68 min. 
Lithium hydroxide (1.40 g, 33.33 mmol) in water (60 mL) was added dropwise to a solution 
of AH(3,5-difluorophenyl)acetyl]-L-alanine methyl ester (7.79 g, 30.28 mmol) in 1,4-dioxane 
(1 50 mL). After 2h the solvent was evaporated. The residue was dissolved in water and the 

1 5 solution extracted with diethyl ether. The aqueous phase was acidified with IN aqueous HC1 
and extracted with ethyl acetate three times. The combined ethyl acetate extracts were dried, 
filtered and evaporated to afford the title compound (7.16 g, 97% yield) as a white solid. *H 
NMR (300 MHz, d6-DMSO) 5 1.28 (d, 3H, J= 7.4 Hz), 3.51 (s, 2H), 4.20 (m, 1H), 6.93-7.12 
(m, 3H), 8.44 (d, 1H, J= 7.0 Hz), 12.46 (br, 1H). HPLC Method A: 2.12 min. 

20 Example 2. 7y ? -l(2.3-cfyV5-Cvclohexvl-2-(2.5-difluorophenvlV4-oxo-2 .3.4.5-tetrahvdro- 
1.5-benzothiazepin-3-vll-7V 3 -rf3.5-difluorophenvnacetvn-L-alaninamide(2) 

Using a procedure similar to that described in Example 1, except using (2,3-cw)-3- 
ammo-5-cyclohexyl-2-(2,5-difluorophenyl)-2,3-dihydro-l,5-benzothiazepin-4(5i0-one(2bJ 
(85mg) as the amine component, the title compound (2) was obtained as a white solid (20 mg, 

25 30%). 'H NMR (300 MHz, CDC1 3 ) 81.0-2.1 (m, 13H), 3.47 (s, 2H), 4.20 (m, 1H), 4.45 (m, 
1H), 4.64 (t, 1H), 5.44 (d, 1H), 5.95 (d, 1H), 6.40 (d, 1H), 6.73-6.80 (m, 3H), 6.85-6.95 (m, 
2H), 7.35-7.49 (m, 4H), 7.75 (d, 1H). MS APCI, m/z = 614 (M+l). LC/MS: 3.44 min. 

The amine component, (2,3-c/.y)-3-amino-5-cyclohexyl-2-(2,5-difluorophenyl)-2,3- 
dihydro-l,5-benzothiazepin-4(5i/)-one (2b) was prepared in the following manner: 

30 a. BenzvU2.3-c/5>-5-r2-cvclohexen-l-vn-2-(2.5-difluorophen vIV4-oxo-2.3.4.5-tetrahvdro- 

1.5-benzothiazepin-3-vlcarbamate (2a) 

To a solution of benzyl cw-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-3-ylcarbamate (lc) (150 mg,) in THF (10 mL) under nitrogen was added 
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powdered potassium hydroxide (25 mg), tetrabutylammonium bromide (1 1 mg) and 1-bromo- 
2-cyclohexene (40ul). The reaction mixture was stirred at RT overnight, then was partitioned 
between water and ethyl acetate. The organic phase was separated and consecutively washed 
with water and brine, dried, filtered and evaporated to yield the title compound 2a (175 mg, 
5 98%). This material was used without further purification. *H NMR (300 MHz, CDC1 3 ) 51 .5- 
2.3 (m, 6H), 4.6 (t, 1H), 5.0 (d, 2H), 5.2-5.5 (m, 3H), 5.7 (m, 1H), 5.9 (m, 1H), 6.9 (m, 2H), 
7.2-7.3 (m, 6H), 7.4 (m, 3H), 7.73 (d, 1H). MS APCI, m/z = 521 (M+l). LC/MS: 3.63 min 
b. f2.3-ct5V3-Amino-5-cvclohexvl-2-(2.5-difluorophep yn-2.3-dihvdro-1.5- 

benzothiazepin-4(5//)-one (2b) 

10 Using a method similar to that described in Example 1, part d (Method C), benzyl 

(2,3-cis)-5-(2-cyclohexen-l-yl)-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l J 5- 
benzothiazepin-3-ylcarbamate 2a (90mg) was converted to crude 2b. The crude product 
purified by flash chromatography (2%Methanol, 1% NH 4 0H/CHC1 3 ) to yield 2b (45mg, 
67%), converted to HC1 salt (EtOH/ether/HCl). *H NMR (300 MHz, d6-DMSO) 81.0-2.1 (m, 

15 10H), 4.11 (d, 1H), 4.35 (m, 1H), 5.38 (d, 1H), 7.35 (t, 2H), 7.4-7.5 (m, 2H), 7.6-7.7 (m, 2H), 
7.81, (d, 1H), 8.29 (bs, 3H). MS APCI, m/z = 389 (M+l). LC/MS: 2.57 min. 
Example 3. JV 2 -r(3,S-Pifluorophenvnacetvl1-iV J --((2i?.3Jg)- 2-(2.5-difluorophenvl)-5-r2- 
fdimethvlamino^ethvl1-4-oxo-2.3.4.5-tetrahvdro-1.5-benzothiazepin-3-vll-L -alamnamide 

m 

20 Using a procedure similar to that described in Example 1 , except using racemic (2,3- 

ci5)-3-amino-2-(2,5-difluorophenyl)-5-(2-dimethylamino)ethyl)-2,3-dihydro-l,5- 
benzothiazepin-4(5#)-one (3b) (100 mg) as the amine component, the title compound (3) was 
obtained as a white solid (37 mg, 46%). ! H NMR (300 MHz, d6-DMSO) 51 .2 (3H), 2.3 (s, 
6H), 2.35 (m, 1H), 2.6,(m, 1H), 3.48 (s, 2H), ), 3.55 (m, 1H), ), 4.22 (m, 1H), ), 4.65 (m, 

25 1H), 4.77 (t, 1H), ), 5.35 (d, 1H), 5.95 (d 5 1H), 6.36 (d, 1H), 6.7-7.0 (m, 5H), 7.27-7.35 (t, 
1H), 7.38 (d, 1H), 7.48, (t, 1H), 7.71 (d, 1H), 7.9 (m, 1H),. MS APCI, m/z = 603 (M+l). 
LC/MS: 2.13 min. 

The amine component, (2,3-cz5)-3-amino-5-(2-dimethylamino)ethyl-2-(2,5- 
difluorophenyl)-2,3-dihydro-l,5-benzothiazepin-4(5//)-one (3b) was prepared in the 

30 following manner: 

a. Benzyl (2.3-cfeV5-(2-dimethvlaminoethvlV2-(2.5-difluorophe nvlV4-oxo-2.3,4,5- 

tetrahvdro-l,5-benzothiazepin-3-vlcarbamate (3a) 
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To a solution of benzyl c/5-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-3-ylcarbamate lc (530 mg), prepared as described in Example 1, part c, in 
methyl isobutyl ketone (14 mL) was added ION NaOH (0.6mL) followed by water (2.3 mL) 
and N, N-dimethylaminoethylchloride hydrochloride (260 mg). The reaction mixture was 
5 heated to 95° C for 4 H. (HPLC indicated 3:1 3a:lc ), allowed to cool to RT and diluted with 
ethyl acetate. The organic phase was collected and consecutively washed with water (3X), 
brine, dried, filtered and the solvent removed in vacuo to yield crude oil. The crude oil was 
purified by flash chromatography (5%Methanol/CHCl 3 ) to afford pure title compound (400 
mg, 60%). 'H NMR (300 MHz, d6-DMSO) 52.2 (d, 6H), 2.3 (m, 1H), 2.4 (m, 1H), 3.27 (m, 
10 1H), 3.6 (d oft, 1H), 4.4 (t, 1H), 4.5 (t, 1H), 4.9 (s, 2H), 5.3 (d, 2H), 6.8 (d, 1H), 7.2-7.3 (m, 
6H), 7.4 (t, 1H), 7.6-7.7 (m, 2H), 7.76, (d, 1H), 7.86 (m, 1H). MS APCI, m/z = 512 (M+l). 
LC/MS: 2.23 min. 

b. a.3-cisV3-Amino-5-(2-dimethvlaminoethvlV2-(2,5-difluorophe nvn-2.3-dihvdro-1.5- 

benzothiazepin-4(5ff)-one (3b) 

1 5 Using a method similar to that described in Example 1 , part d (Method C), benzyl 

(2,3-czj)-5-(2-dimethylamino)ethyl)-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-3-ylcarbamate, 3a (90 mg) was converted overnight to crude 3b. The crude 
product was purified by flash chromatography (5% Methanol, 1% NH4OH/CHCI3) to afford 
pure title compound (125 mg, 57%). 'HNMR (300 MHz, d6-DMSO) 82.29 (s, 6H), 2.39, (m, 

20 1H), 2.64,(m, 1H), 3.62 (m, 1H), 3.79 (d, 1H), 4.56 (dt, 1H), 5.27 (d, 2H), 6.95-7.05 (m, 2H), 
7.28 (m, 1H), 7.40 (d, 1H), 7.72, (d, 1H), 7.78 (m, 1H). MS APCI, m/z = 378 (M+l). LC/MS: 
1 .23 min. 

Example 4. (2^)-2-(ir3.5-PifluorophenvnacetvIlamino>-N-rr2jg,3J ?V2-(2 < 5- 
difluorophenvD-4-oxo-2,3.4.5-tetrahvdro-1.5-benzothiazep in-3-vll-3- 

25 hvdroxypropanamide (4) 

To a solution iV-[(3,5-difluorophenyl)acetyl]-L-serine (4b) (75 mg) in 
dichloromethane (15 mL) at 0°C under N 2 , was added racemic 2,3-cw-3-amino-2-(2,5- 
difluorophenyl)-2,3-dihydro-l,5-benzothiazepin-4(5H)-one-HCl (Id) (100 mg) followed by 
the HOBt-hydrate (97 mg) andNMM (32 uL). Reaction stirred for 5 min. and then added 
30 EDAC-HC1 (84 mg) and NMM (50 |j.L). The reaction mixture was stirred 2 H at 0°C under 
N 2 , concentrated in vacuo and partitioned between water (100 mL) and ethyl acetate (125 
mL). The organic phase was collected and consecutively washed with water, saturated 
aqueous sodium bicarbonate , brine, dried, fdtered and evaporated to yield a mixture of the 
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title compound and (25)-2-{[(3,5-diflvioroplienyl)acetyl]amino}-N-[(25,3»S)-2-(2,5- 
difluorophenyl)-4-oxo-2,3 ,4,5-tetrahydro- 1 ,5-benzothiazepin-3-yl]-3-hydroxypropanamide. 
The crude product (165 mg) was purified by flash chromatography (80% ethyl 
acetate/hexanes) to afford the title compound (60 mg, 73%) as a white solid. *H NMR (300 
5 MHz, d6-DMSO) 5(d, 3H), 3.48 (s, 2H), 4.21 (q, 1H), 4.74,(t, 1H), 4.85 (bs, 1H), 5.50 (d, 
1H), 6.93 (d, 2H), 7.09 (m, 1H), 7.18-7.35 (m, 4H), 7.45-7.55 (m, 2H), 7.71 (t, 2H), 8.17(d, 
1H), 10.68 (s, 1H). MS APCI, m/z = 548 (M+l). LC/MS: 2.34 min. 

The starting acid, A^[(3,5-difhiorophenyl)acetyl]-L-serine (4b), was prepared in the 
following manner: 

10 a. AM(3,5-DffluorophenvDacetvll-L-serine methvl ester (4a) 

To an ice cooled solution of 3,5-difluorophenylacetic acid (2.16 g) in anhydrous 
dichloromethane (100 mL) under nitrogen was added HOBt-hydrate (4.23 g), EDAC-HC1 (3.6 
g), and NMM (2.2 mL). The reaction mixture was stirred at 0°C under nitrogen for 15 min 
and L-serine methyl ester-HCl (1.96g) was added followed by NMM (1.38 mL). The reaction 

1 5 was stirred at 0°C for 1 H and RT for 2 H. The reaction mixture was concentrated in vacuo 
and partitioned between water (100 mL) and ethyl acetate (125 mL). The organic phase was 
collected and consecutively washed with water, dilute aqueous sodium bicarbonate , brine, 
dried, filtered and the solvent removed in vacuo to yield a white solid. Trituration with CHC1 3 
afforded pure title compound (1.8g). The impure filtrate was subjected to flash 

20 chromatography (20% acetone/CHCl 3 ) to afford additional title compound (800 mg, total 

yield 76%). *H NMR (300 MHz, d6-DMSO) 83.57 (d, 2H), 3.62(s, 3H), 3.7 (m, 1H), 4.35,(m, 
1H), 5.1 (bs, 1H), 7.00 (d, 2H), 7.09 (t, 1H), 8.53, (d, 1H). MS APCI, m/z = 274 (M+l). 
LC/MS: 1.34 min. 

b. iV-r(3.5-Difluorophenvnacetvll-L-serine (4b) 

25 To a stirred solution of AH(3,5-difluorophenyl)acetyl]-L-serine methyl ester (4a) in 

THF (13 mL) was added 1M aqueous lithium hydroxide (13.2 mL) and the mixture stirred at 
RT for 40 H. Brine (50 mL) was added, the aqueous layer made acidic to pH 1 with IN 
hydrochloric acid (-15 mL), and the aqueous layer extracted with 10%Methanol/ CHCI3 (2X). 
The organic phase was collected, dried, filtered and the solvent removed in vacuo to afford 

30 the title compound (1 12 mg, 54 %). This material was used without further purification. *H 
NMR (300 MHz, d6-DMSO) 53.57 (d, 2H), 3.7 (m, 1H), 4.27,(m, 1H), 5.03 (bs, 1H), 7.00 (d, 
2H), 7.09 (t, 1H), 8.38, (d, 1H). 12.6, (bs, 1H). MS APCI, m/z = 274 (M+l). LC/MS: 1.0 min. 
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Example 5 ^-K3,5-Dffluorophenvnacetvn-Ar 7 -rr2^.3igV2-(2.5-diflu orophenvn-5-methvl- 
4-oxo-2.3.4.5-tetrahvdro-l < 5-benzothiazenin-3-vn-L- alaninamide (5) 

Using a procedure similar to that described in Example 1, except using racemic (2,3- 
ci5)-3-amino-5-methyl-2-(2,5-difluorophenyl)-2,3-dihydro-l,5-benzothiazepin-4(5iy)-one 
5 (5b) (170 mg) as the amine component, the title compound (5) was obtained as a white solid 
(85 mg, 59%) 'HNMR (300 MHz, CDC1 3 ) 51.19 (d, 3H), 3.48 (s, 2H),3.50 (s, 3H), 4.22 (m, 
1H), 4.83,(t, 1H), 5.56 (d, 1H), 5.92 (d, 1H), 6.37 (d, 1H), 6.80-6.90 (m, 3H), 6.90-7.00 (m, 
2H), 7.32 (d, 1H), 7.40-7.50 (m, 2H), 7.72 (d, 1H). MS APCI, m/z = 546 (M+l). LC/MS: 2.67 
min. 

10 The amine component (2,3-cw)-3-amino-5-methyl-2-(2,5-difluorophenyl)-2,3- 

dihydro-l,5-benzothiazepin-4(5/f)-one (5b) was prepared in the following manner: 

a. Benzvn2.3-c/5V5-(methvl>-2-f2.5-difluorophenvn-4-oxo-2.3.4. 5-tetrahvdro-l,5- 
benzothiazepin-3-ylcarbamate (5a) 

To a round bottom flask charged with powdered KOH (1 82 mg) under nitrogen was 
1 5 added a solution of benzyl cz\?-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5- 

benzothiazepin-3-ylcarbamate Qcj (1.1 g) prepared as described in Example 1, part c, in THF 
(15 mL). To the suspension was added tetrabutylammonium bromide (80 mg) followed by 
addition of methyl iodide (156 pi) via syringe. The mixture stirred at RT over the weekend. 
The reaction mixture was partitioned between water and ethyl acetate. The organic phase was 
20 collected and consecutively washed with water and brine, dried, filtered and the solvent 

removed in vacuo to afford the crude product (1.15 g). Recrystallization from ethyl acetate 
(10 mL) yielded pure title compound 5a (660 mg, 58%). *H NMR (300 MHz, d6-DMSO) 
53.42 (s, 3H), 4.60 (t, 1H), 4.93 (s, 2H), 5.34 (d, 1H), 7.01 (d, 1H), 7.22-7.34 (m, 7H), 7.42 
(q, 2H), 7.62 (s, 1H), 7.63 (d, 1H), 7.76 (d, 1H). MS APCI, m/z = 455 (M+l). LC/MS: 2.93 
25 min. 

b. r23-c/5V3-Aniino-5-methvl-2-r2.5-difluorophenvn-2.3-dihvdro-1.5-ben zothiazepin- 
4(5gVone (5fr) 

Using a method similar to that described in Example 1, part d (Method D), benzyl 
(2,3-c/5)-5-(memyl)-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5-benzothiazepin-3- 
30 ylcarbamate 5a (600mgl was converted to nearly pure 5b (350 mg, 83%). Recrystallization 
(ether/hexanes) afforded the pure title compound (162 mg). *H NMR (300 MHz, d6DMSO) 
51.6-2.5 (bs, 2H), 3.41 (s, 3H), 3.50 (s, 3H), 3.76 (d, 1H), 5.17 (d, 1H), 7.25-7.38 (m, 4H), 
. 7.58 (s, 1H), 7.59 (d, 1H), 7.72 (d, 1H). MS APCI, m/z = 321 (M+l). LC/MS: 1.76 min. 
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Example 6. iV 2 -[f3.5-DiflMorophenvnacetvn-iV J -r(2.R,35 f )-4-oxo-2-ph envl-2 < 3,4,5- 
tetrahvdro-l,5-benzoxazepin-3-vl1-L-alanin amide (6) 

To a stirred solution of V-[(2J?,35)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yl]-L-alaninamide (6g) (765 mg, 2.351 mmol) in dichloromethane (10 mL) 
5 was added 3,5-difluorophenylacetic acid (450 mg, 2.614 mmol), HOBt (441 mg, 3.265 
mmol), NMM (330 mg, 3.267 mmol) and EDAC-HC1 (626 mg, 3.265 mmol). The mixture 
was stirred at ambient temperature under nitrogen overnight. The solvent was evaporated and 
the residue partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The 
organic phase was separated and then washed in succession with IN aqueous HC1 and brine. 

10 The organic solution was dried, filtered and evaporated. The residue was purified by flash 
chromatography on silica gel eluting with 2:1 (v/v) ethyl acetate : hexanes to afford the title 
compound (968 mg, 86 %) as a white solid. TLC Rf= 0.30 (2:1 ethyl acetate : hexanes). *H 
NMR (300 MHz, DMSO-d6) 51.11 (d, 3H, J= 7.0 Hz), 3.46 (q AB, 2H, J= 14.4 Hz), 4.24 (m, 
1H), 4.95 (m, 1H), 5.61 (d, 1H, J- 6.6 Hz), 6.94 (m, 2H), 7.02-7.29 (m, 5H), 7.32-7.40, (m, 

15 6H), 8.32 (m, 1H), 10.29 (br, 1H). MS APCI, m/z = 480 (M+l). LC/MS: 2.31 min. 

The precursor ^-[(2i?,3»S)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l ,5-benzoxazepin-3-yl]- 
L-alaninamide (6g) was prepared as follows: 

a. ervthro Ethyl 2-hvdroxv-3-(2-nitrophenoxv)-3-phenvlpropan oate (6a) 

The title compound was prepared according to the published procedure of Carlo 
20 Banzatti, Franco Heidempergher, and Piero Melloni; J. Heterocyclic Chem. 20, 259 (1983). 

b. ervthro Ethyl 3-(2-aminophenoxv)-2-hvdroxv-3-phenvlpropa noate (6b) 

To a solution of erythro ethyl 2-hydroxy-3-(2-nitrophenoxy)-3-phenylpropanoate (6a) 
(3.956 g, 1 1.940 mmol) in ethanol (150 mL) was added 5% palladium on carbon (500 mg) 
and the mixture was hydrogenated at 35 psi on a Parr shaker for 30 min. The reaction mixture 

25 was filtered through diatomaceous earth and the resulting solution concentrated in-vacuo. The 
residue was purified by flash chromatography on silica gel eluting with ethyl acetate to afford 
the title compound (3.585 g, 99%) as a red oil. J H NMR (300 MHz, CDC1 3 ) 51.18 (t, 3H), 
3.34 (m, 1H), 3.99 (br, 2H) 5 4.17 (m, 2H), 4.60 (m, 1H), 5.42 (d, 1H, J=3 Hz), 6.51-6.65 (m, 
2H), 6.69-6.82 (m, 2H), 7.20-7.40 (m, 5H). MS APCI, m/z = 324 (M+Na). LC/MS: 1.70 min. 

30 c. (2.3-^fl»5)-3-Hvdroxv-2-phenvl-2.3-dihvdro-1.5-benzox azepin-4(5H)-one (6c) 
To a stirred solution of erythro ethyl 3-(2-aminophenoxy)-2-hydroxy-3- 
phenylpropanoate (6b) (3.585 g, 1 1.896 mmol) in THF (100 mL) cooled to 0°C was added a 
solution of lithium hydroxide monohydrate (600 mg, 14.299 mmol) in water (25 mL) and 
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methanol (2 mL). After 15 min the cooling bath was removed and the mixture stirred an 
additional 45 min warming to ambient temperature. The reaction was re-cooled to 0°C and IN 
aqueous hydrochloric acid (14.3 mL) was added. Solvent was then removed in-vacuo. The 
residue was dissolved in DMF (25 mL), HOBt (1.94 g 5 14.40 mmol), NMM (3.34 g, 33.00 
5 mmol), and EDAC (2.76 g, 14.40 mmol) were added and the mixture stirred overnight under 
nitrogen at ambient temperature. The reaction was diluted with water and extracted with ethyl 
acetate. The organic extracts were combined, dried, filtered and evaporated. The residue was 
purified by flash chromatography (2:1 (v/v) Hexane : ethyl acetate) to afford the title 
compound (1.05 g, 34%) as a white solid. 5 HNMR (300 MHz, CDC1 3 ) 53.70 (d, 1H, J= 5 
10 Hz), 4.63 (m, 1H), 5.28 (d, 1H, J= 10 Hz), 6.89 (m, 1H), 7.02-7.16 (m, 3H), 7.35-7.47 (m, 
5H), 7.78 (br, 1H). MS APCI, m/z = 256 (M+l). LC/MS: 1.84 min. 

d. (2.3-a^-3-Azido-2-phenvl-2J-dihvdro-1.5-benzoxazepin-4f5ir)-one (6d) 

Trifluoromethanesulfonyl chloride (770 mg, 4.57 mmol) was added via syringe to a 
stiixed solution of (2,3^ran^)-3-hydroxy-2-phenyl-2 ? 3-dihydro-l,5-benzoxazepin--4(5H)-one 

15 (6c) (765 mg, 3.00 mmol) and triethylamine (508 mg, 5.00 mmol) in dichloromethane (20 
mL) under nitrogen at 0°C. The mixture was kept at 0°C overnight. Additional 
trifluoromethanesulfonyl chloride (770 mg, 4.57 mmol) and triethylamine (508 mg, 5.00 
mmol) was added and the mixture kept at 0°C for an additional 4h. Additional 
trifluoromethanesulfonyl chloride (1540 mg, 9.14 mmol) and triethylamine (1016 mg, 10.00 

20 mmol) was added and the mixture kept at 0°C for an additional 3h. The reaction was 

concentrated in vacuo without heating, and the resulting residue immediately dissolved in 
DMF (5 mL) at 0°C under nitrogen. Sodium azide (650 mg, 10.00 mmol) was added to the 
solution and the mixture allowed to warm to ambient temperature over 30 min. After an 
additional 30 min. the reaction was diluted with water and extracted with ethyl acetate. The 

25 organic extracts were dried, filtered and evaporated. The residue was purified by flash 

chromatography on silica gel eluting with 3:1 (v/v) hexanes : ethyl acetate to afford the title 
compound (778 mg, 2.77 mmol, 92%) as a foamy white solid. TLC R f = 0.38 (3:1 hexanes : 
ethyl acetate). l HNMR (300 MHz, CDC1 3 ) 54.45 (d, 1H, J= 6 Hz), 5.56 (d, 1H, J= 6 Hz), 
7.00-7.07 (m, 1H), 7.10-7.26 (m, 3H), 7.40-7.46 (m, 3H), 7.51-7.61 (m, 3H). MS APCI, m/z = 

30 253 (M+I-N2). LC/MS: 2.25 min. 

e. f2,3-c^V3-Amino-2-phenvl-2,3-dihvdro--1.5-benzoxazepm-4(5HVone hydrochloride 

(6e) 
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To a solution of (2 3 3-cf5)-3-azido-2-phenyl-2,3-dihydro-l,5-benzoxazepin-4(5H)-one 
(6d) (610 mg, 2.176 mmol) in ethanol (40 mL) was added 5% palladium on carbon (65 mg) 
and IN hydrochloric acid (2.4 mL). The mixture was stirred for 3h under 1 atmosphere of 
hydrogen. The mixture was filtered through diatomaceous earth and the resulting solution was 
5 evaporated to afford the title compound (550 mg, 99%) as a tan solid. *H NMR (300 MHz, 
DMSO-d6) 54.55 (d, 1H, J= 7 Hz), 5.85 (d, 1H, J= 7 Hz), 7.06-7.62 (m, 9H), 8.29 (br, 3H), 
10.64 (s, 1H). MS APCI, m/z = 255 (M+l). LC/MS: 1.29 min. 

f. iy 2 -fte^-ButoxvcarbonYn-iV i -ff2.3-c/5V4-oxo-2-phenvl-2.3.4.5-tetrahvdro-l,5- 

benzoxazepin-3-vll-L-aIaninamide (6f) 

10 To a stirred solution of (2,3-cw)-3-amino-2-phenyl-2,3-dihydro-l,5-benzoxazepin- 

4(5H)-one hydrochloride (6e) (1.500 g, 5.90 mmol) in dry dichloromethane (50 mL) under 
nitrogen was added BOC-L-alanine (1.172 g, 6.190 mmol), HOBt (0.957 g, 7.083 mmol) and 
EDAC-HC1 (1 .357 g, 7.078 mmol). The mixture was stirred overnight at ambient temperature, 
then diluted with water and extracted with ethyl acetate three times. The combined organic 

1 5 extracts were washed in succession with saturated aqueous sodium bicarbonate, IN aqueous 
HC1, and brine. The organic solution was dried, filtered and evaporated. The residue was 
purified by flash chromatography on silica gel eluting with diethyl ether to afford the title 
compound as a yellow solid (1.880 g, 75%). R f = 0.46 (Et 2 0). J H NMR (300 MHz, CDC1 3 ) 
51.14 (d, 1.5H, J= 7.0 Hz), 1.21 (d, 1.5H, J= 7.0 Hz), 1.38 (s, 4.5H), 1.41 (s, 4.5H), 2.86 (s, 

20 1H), 2.92 (s, 1H), 4.05 (m, 1H), 4.63 (m, 0.5H), 4.75.(m, 0.5H), 5.17 (m, 1H), 5.79 (m,lH), 
6.36 (m, 1H), 6.99-7.49 (m, 9H). MS APCI, m/z - 448 (M+Na). LC/MS: 2.13 min. 

g. iV 7 -ff2ig.35^-4-Oxo-2-phenvl-2.3.4.5-tetrahvdro-1.5-benzoxazepin-3-vl 1-L-alanmainide 

JV 2 -[te^-butoxycarbonyl]-JV y -[(2,3-czs)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
25 benzoxazepin-3-yl]-L-alaninamide (6f) (2.405 g, 5.652 mmol) was dissolved in 5 : 1 (v/v) 
dichloromethane : trifluoroacetic acid (50 mL) and kept at ambient temperature under 
nitrogen for 90 min. The solution was evaporated, the residue was dissolved in ethyl acetate 
and extracted with saturated aqueous sodium bicarbonate. The organic solution was dried and 
evaporated. The residue was purified by flash chromatography on silica gel (260g) eluting 
30 with 100:5 (v/v) chloroform : methanol. The title compound (2R,3S diastereomer) eluted first 
(TLC Rf = 0.28 in 100:5 chloroform : methanol) then the solvent was changed to 100:15 (v/v) 
chloroform : methanol to complete the elution of the 2S,3R diastereomer (TLC R f = 0.16 in 
100:5 chloroform: methanol). Fractions containing the early eluting isomer were combined 
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and evaporated to afford the title compound (765 mg, 2.351 mmol, 42%). ! H NMR (300 
MHz, CDC1 3 ) 81.20 (d, 3H, J= 7.0 Hz), 1.38 (br, 2H), 3.36 (q, 1H, J= 7.0 Hz), 5.20 (t, 1H, J= 
7.3 Hz), 5.79 (d, 1H, J= 7.0 Hz), 7.06 (m, 1H), 7.15-7.31 (m, 3H), 7.34-7.56 (m, 7H). MS 
APCI, m/z = 326 (M+l). LC/MS: 1.46 min. 
5 Example 7. iV 2 -r(3.5-Difluorophenvnacetvll-iV J -K6jg.7ig)-5-oxo-7-phenv l-1.4-thiazepan-6- 

vll-L-alaninamide (7) 

Using a procedure similar to that described in Example 1, except using (6,l-cisy6- 
amino-7-phenyl-l,4-thiazepan-5-one (7d) (84.3 mg) as the amine component and isolation of 
title compound by Et 2 0 trituration of the crude material, the white solid title compound (7) 

10 was obtained as a 1:1 mixture with the 6S,1S diastereomer (99.8 mg, 59%), m.p. 128-133°. 'H 
NMR (300 MHz, CDC1 3 ) 5 1.11 (d, 1.5H, J= 7.0 Hz), 1.28 (d, 1.5H, J= 6.6 Hz), 2.80 (m, 1H), 
3.06 (m, 1H), 3.48 (s, 1H), 3.49 (s, 1H), 3.76 (m, 2H), 4.32 (m, 1H), 4.47 (m, 1H), 5.25 (t, 
0.5H), 5.33 (t, 0.5H), 6.09 (d, 0.5 , exchangeable) 6.25 (m, 1H, exchangeable), 6.38 (t, 0.5H, 
exchangeable), 6.79 (m, 3H), 7.00 (d, 0.5H, exchangeable), 7.08 (d, 0.5H, exchangeable) 7.24 

15 (m , 5H). MS APCI, m/z = 448(M+1). HPLC Method A: 2.62 min. 

The starting amine (6,7-c^)-6-amino-7-phenyl-l,4-thiazepan-5-one (7d) was prepared 
in the following manner: 

b. Methvl 2-ir(benzvloxv^carbonvIlamino^-3-((2-Ktei-r- 
butoxvcarbonvnaminol ethvlKhioV3-phenvlpropanoate (7 a) 

20 Using a method similar to that described in Example 1 , part b (Method B) a solution of 

tert-butyl N-(2-mercaptoethyl)carbamate (2.4 mL), methyl (2Z)-2- 

{[(benzyloxy)carbonyl]amino}-3-phenylprop-2-enoate (0.87 g), triethylamine (0.39 mL) and 
methanol (15 mL) was stirred at RT for 3 days. Removal of the solvent and chromatograpy of 
the resultant crude oil on silica gel (10% to 25% ethyl acetate / hexanes) returned the title 

25 compound as a viscous oil (1 .22 g, 90%). The proton NMR displayed a mixture of 

diastereomers of approximate ratio 7:3; the major diastereomer is reported. *HNMR (300 
MHz, CDCI3) 8 1.41 (s, 9H), 2.48 (t, 2H), 3.19 (br, 2H), 3.65 (s, 3H), 4.12 (q, 1H), 4.35 (t, 
1H), 4.73 (t, 2H), 5.09 (d, 2H), 7.27-7.34 (m, 10H). MS APCI, m/z = 389(M - t-BuOCO) + . 
HPLC Method A: 3.47 min. 

30 b. Methvl 3-r(2-aminoethvnthiol-2-ir(benzvIoxv^carbonvl1amino>-3-p henvlpropanoate 

£7J>) 

To a stirred cooled (ice-bath) solution of methyl 2-{[(benzyloxy)carbonyl]amino}-3- 
({2-[(ter?-butoxycarbonyl)amino]ethyl}thio)-3-phenylpropanoate (7a) (1.20 g) and methanol 
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(0.284 mL) in ethyl acetate (2 mL) was added dropwise from a syringe acetyl chloride (0.43 
mL) and the mixture stirred in the ice bath for an additional 10 min and then at RT for 50 min. 
Excess Et 2 0 was added and the white solid collected, dissolved in water, treated with an 
excess of sat. aqueous K 2 C0 3 and extracted once with CH 2 C1 2 and twice with Et 2 0. The dried 
5 organics (MgS0 4 ) were fdtered and the solvent removed to yield the title compound as an oil 
(0.86 g, 90%). The proton NMR displayed a mixture of diastereomers of approximate ratio 
7:3; the major diastereomer is reported. *HNMR (300 MHz, CDC1 3 ) 51.46 (s, 2H, 
exchangeable), 2.47 (t, 2H), 2.76 (t, 2H), 3.66 (s, 3H), 3.35 (d, 1H), 4.75 (t, 1H), 5.09 (m, 
2H), 5.76 (d, 1H, exchangeable), 7.28-7.34 (m, 10H). MS APCI, m/z = 389(M+1). HPLC 
10 Method A: 2.27 min. 

c. Benzyl (6,7 cfa)-5-oxo-7-phenvI-L4-thiazepan-6-ylcarbamate (7c) 

To a stirred solution of methyl 3-[(2-aminoethyl)thio]-2- 
{[(benzyloxy)carbonyl]amino}-3-phenylpropanoate (7b) (0.85 g) in CH 2 C1 2 (10 mL) was 
added 2.0 M (CH 3 ) 3 A1 in toluene (2.2 mL) and the mixture stirred overnight at RT. The 

1 5 reaction mixture was cautious treated with 0.5N hydrochloric acid (20 mL total) and extracted 
twice with CH 2 C1 2 . The dried extracts (MgS0 4 ) yielded the title compound as a mixture with 
the 6,1 -trans diastereomer; HPLC Method A: 2.96 and 3.22 min.. Trituration with Et z O 
returned pure title compound as a white solid (0.32 g, 41%). *HNMR (300 MHz, CDCI3) 
52.75-2.81 (m, 1H), 3.02-3.08 (m, 1H), 3.68-3.93 (M, 2H), 4.35 (d, 1H, J 6 , 7 =3.8 Hz), 5.11 

20 (2H), 5.23 (q, 1H, J 5)7 =3.8 Hz), 6.02 (d, 1H, NH), 6.13 (br s, 1H, NH) 7.26-7.38 (m, 10H). 
MS APCI, m/z = 357(M+1). HPLC Method A: 2.96 min. 

d. (6.7 c/s>6-Amino-7-phenvl-l,4-thiazepan-5-one (7d) 

To benzyl (6,7 c/5j-5-oxo-7-phenyl-l,4-thiazepan-6-ylcarbamate (7c) (0.30 g) was 
added 30% HBr / HOAc (3 mL) and magnetic stirring initiated. After a few minutes the 

25 evolution of C0 2 was evident. After 45 min. the mixture was treated with excess Et 2 0 and the 
white solid collected by filtration, dissolved in water (-65 mL), treated with excess saturated 
aqueous sodium bicarbonate and extracted 10 times with CH 2 C1 2 (25 mL portions). The dried 
CH 2 C1 2 extracts (MgS0 4 ) yielded the title compound as a white solid (0.17 g, 91%). *HNMR 
(300 MHz, CDCI3) 51.70 (br s, 2H, NH 2 ), 2.75-2.82 (m, 1H), 2.95-3.02 (m, 1H), 3.68-3.87 

30 (m, 2H), 4. 14 (d, 1H, J 6>7 =3. 1 Hz), 4.33 (d, 1H, J 6)7 =3. 1 Hz), 6. 13 (br s, 1H, NH), 7.29-7.42 
(m, 5H). MS APCI, m/z = 223(M+1). HPLC Method A: 0.63 min. 

Example 8. A^-rO.S-Pifluorophenvnacetyn-TV^rO^JgVS-fluoro-l-oxo^-phenv l^^^^- 
tetrahydro-lH-l-benzazepin-3-vn-L-alaninamide (8) 
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To a solution of (3,4-cis)-3-amino-8^^ 
benzazepin-2-one (8k) (15 mg) in dichloromethane (6 mL) at 0°C under nitrogen was added 
N-[3 ? 5-difluorophenyl)acetyl]-L-alanine (8e) (14 mg), HOBt-hydrate (15 mg), EDAC-HC1 
(16 mg) andNMM (14 |^L). The reaction mixture was stirred for lh at 0°C and then for 2h at 
5 RT. The mixture was concentrated in vacuo and then partitioned between water (lOmL) and 
ethyl acetate(12mL). The organic phase was collected and consecutively washed with water, 
saturated aqueous sodium bicarbonate, and brine, dried, filtered and evaporated to yield the 
off-white solid title compound (14 mg, 52%) as a 1:1 mixture with the 3i?,4S diastereomer. *H 
NMR (400 MHz, CD 3 OD) 5 0.86 (d 1.5H), 0.97 (d, 1.5H), 2.8 (m, 2H), 3.76 (s, 2H), 3.86 (m, 
10 1H), 4.02 (m, 1H), 4.53 (t, 1H), 6.68-6.78 (m, 3H), 6.99 (m, 2H), 7.17-7.39 (m, 5H). MS 
APCI, m/z = 496 (M+l), 518 (M+Na). LC/MS: 2.41 min. 

The starting amine, (3,4-^)-3-amino-8-fluoro-4-phenyl-l,3,4,5-tetrahydro-2H-l- 
benzazepin-2-one (8k) , was prepared in the following manner: 

a. Dimethyl r2-(4-fluoro-2-nitrophenvIVl-phenvlethvl1malonate (8a) 

15 A solution of benzylidene malonate (14.2g) in DMF (280mL) was treated with sodium 

hydride (2.57g, 95%). A solution of 4-fluoro-2~nitrotoluene in DMF (10 mL) was added over 
1 H, and the reaction mixture was stirred at RT overnight and then quenched by the addition 
of glacial acetic acid (175 mL) at 0°C. A total of 500 mL of 70:30 water-methanol was added 
with stirring, and the organics were extracted with ethyl acetate. The organic extracts were 

20 combined and washed with saturated aqueous potassium carbonate solution (2 x) and brine, 
dried over sodium sulfate, filtered, and concentrated in vacuo to give a dark brown oil. Flash 
chromatography on silica gel (75:25 hexane-ethyl acetate, then 50:50 hexane-etihyl acetate) 
provided 7.0 g (30 %) of the title compound as a red-brown solid. l H NMR (300 MHz, 
CDC1 3 ) 5 3.72 (d, 2H), 3.73 (d, 1H), 4.32 (m, 1H), 7.09-7.29 (m, 7H), 7.71 (m, 1H). MS 

25 APCI, m/z - 398 (M+Na). LC/MS: 2.66 min. 

b. Dimethyl r2-(2-amino-4-fluorophenvlVl-phenvlethvI1 malonate (8b) 

To a solution of dimethyl [2-(4-flnoro-2-nitrophenyl)-l-phenylethyl] malonate (8a) 
(5.0 g) in methanol (20 mL) was added ammonium chloride (1.5 g) and zinc dust (1 1.0 g). 
The reaction mixture was then heated to reflux for lh. The reaction mixture was filtered 
30 through a diatomaceous earth pad, and the organic solvents were removed in vacuo. The 
resulting yellow oil was dissolved in ethyl acetate (100 mL) and washed with saturated 
aqueous potassium carbonate solution (2 x), the organic layer was dried, filtered, and 
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concentrated in vacuo to afford the title compound as a tan gum (4.1 g, 90 %). MS APCI, m/z 
- 346 (M+l). LC/MS: 2.51 min. 

c. Methyl Q J 4 = tmn&^ 
carboxylate (8c) 

5 A solution of dimethyl [2-(2-amino-4-fluorophenyl)-l~phenylethyl] malonate (8b) (4.3 

g) in methanol (130 mL) was treated with sodium methoxide (1.73 g). The reaction mixture 
was heated to reflux for 5h, cooled to RT, and acidified with IN hydrochloric acid. The 
methanol was evaporated in vacuo, the residue was extracted with ethyl acetate, and the 
extract was washed with brine, IN hydrochloric acid, and brine, dried, filtered, and 
10 concentrated in vacuo. The resulting crude product (4.0 g) was triturated with 1 : 1 diethyl 
ether : ethyl acetate to give the title compound as a colorless solid (3.87 g, 93 %). l H NMR 
(300 MHz, CDCI3) 5 2.4 (m, 2H), 3.23 (m, 1H), 3.72 (s, 3H), 3.77 (m, 1H), 6.71-7.50 (m, 
7H), 8.95 (s, 1H). MS APCI, m/z = 336 (M+Na). LC/MS: 2.28 min. 

d. Methyl (3,4-c/sV8-fluoro-3-h^ 
15 benzazepine-3-carboxvlate (8cT> 

A solution of methyl (3,4-^7z^)-8-fluoro-2-oxo--4-phenyl--2,3,4,5-tetrahydro-lH-l- 
benzazepine-3-carboxylate (8c) (156 mg) in THF (10 mL) was cooled to -78 °C under 
nitrogen. Potassium hexamethyldisilazide (0.5 M in toluene, 4.0 mL, 4 equiv) was added, and 
the reaction mixture was stirred for lh at -78 °C. Trimethyl phosphite (0.24 mL, 4 equiv) was 

20 added, and bubbling with oxygen gas through the solution was started. Bubbling with oxygen 
gas was continued while the temperature was allowed to warm to 0°C over approximately 30 
min. The reaction was quenched with acetic acid (7 mL), the solvents were partially removed 
in vacuo, ethyl acetate was added, and the organic layer was washed with IN hydrochloric 
acid (2 x), saturated potassium carbonate (2 x), and brine, dried, filtered, and concentrated in 

25 vacuo to provide the title compound as a light yellow solid (130 mg, 80 %). MS APCI, m/z = 
330 (M+l). LC/MS: 2.22 min. 

e. G,4-ct5V8-Fluoro-3-hydroxyl-4-phenvl-l,3,4,5-tetrahydro-2H-l-benzaze pin-2-one (8e) 

A solution of methyl (3,4-/ra^)-8-fluoro-3-hydroxyl-2-oxo-4-phenyl-2,3,4,5- 
tetrahydro-lH-l-benzazepine-3-carboxylate (8cQ (1.4 g) and Lil (2.3 g, 4 equiv) in pyridine 
30 (35 ml) and water (0.35 mL) was heated to reflux for 3h. Pyridine was removed in vacuo, 

ethyl acetate was added, and the ethyl acetate solution was washed with IN hydrochloric acid 
(3 x), saturated aqueous potassium carbonate solution, and brine, dried, and filtered. A small 
amount of insoluble material was collected from the separator/ funnel. This material was 
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washed several times with water and ether, and then used to seed the ethyl acetate solution. 
Refrigeration and filtration provided the title compound as an off-white solid (700 mg, 60%). 
*HNMR (300 MHz, CDC1 3 ) 8 1.78-2.05 (m, 2H), 2.87 (m, 1H), 4.20 (m, 1H), 4.43 (d, 1H), 
6.71-7.75 (m, 7H), 8.35 (s, 1H). MS APCI, m/z = 272 (M+l). LC/MS: 1.95 min. 
5 f. f3.4-c^V8-Fluoro-2-oxo-4-phenvl-2.3.4.5-tetrahvdro-lH-l -benzazepin-3-vl 

methanesulfonate (8f) 

To a solution of (3 3 4-cw)-8-fiuoro-3-hydroxyl-4-phenyl-l,3,4,5-tetrahydro-2H-l- 
benzazepin-2-one (8e} (400 mg) in pyridine (3 mL) was added methylsulfonyl chloride (0.17 
mL, 1.5 equiv) at 0°C. The reaction mixture was stirred for 3h at 0°C, and then diluted with 
10 diethyl ether (50 mL), washed several times with water, IN hydrochloric acid (3 x), saturated 
aqueous sodium bicarbonate solution, and brine, dried, filtered and concentrated in vacuo to 
afford the title compound as a white solid (512 mg, 90.9%). MS APCI, m/z = 350 (M+l). 
LC/MS: 2.58 min. 

g. (3>4-fra«yV8-Fluoro-2-oxo-4-Dhenvl-2.3.4.5-tetrahvdro-lH-l-benzazepin -3-vl acetate 
15 £8g} 

To a solution of (3,4-cw)-8-fluoro-2-oxo-4-phenyl-2,3,4,5-tetrahydro-lH-l- 
benzazepin-3-yl methanesulfonate (8fj (512 mg) in toluene (10 mL) was added 18-crown-6 
(391.2 mg) and cesium acetate (2.8 g) at RT under N 2 . The reaction mixture was refluxed 
overnight and then washed consecutively with water (several times), brine, IN hydrochloric 
20 acid (2 x), saturated aqueous sodium bicarbonate solution, and brine, dried, filtered and 

concentrated in vacuo to afford light yellow solid (394 mg, 85 %) as trans racemic. MS APCI, 
m/z = 3 14 (M+l). LC/MS: 2.56 min. 

h. f3.4-^a«yV8-FIuoro-3-hvdroxv-4-phenvl-1.3.4.5-tetrahvdro- 2H-l-benzazepin-2-one 
(8h) 

25 To a solution of (3,4-fran5)-8-fluoro-2-oxo-4-phenyl-2,3,4,5-tetrahydro-lH-l- 

benzazepin-3-yl acetate (8g) (360 mg) in methanol (10 mL) with water (5 mL) was added 
lithium hydroxide (46 mg, 2 equiv). The reaction mixture was stirred at RT for 5h, and it was 
then acidified to pH = 1 with IN hydrochloric acid. The mixture was extracted with ethyl 
acetate twice and the combined ethyl acetate layers were washed with water, and brine, dried, 

30 filtered and concentrated in vacuo. Flash chromatography (hexane : ethyl acetate = 4:1) 

provided the title compound (218.20 mg, 70 %). *H NMR (300 MHz, CDC1 3 ) 5 1.8-2.15 (m, 
2H), 2.9 (m, 1H), 4.30 (m, 1H), 4.53 (d, 1H), 6.71-7.5 (m, 7H), 7.95 (s, 1H). MS APCI, m/z = 
272 (M+l). LC/MS: 1.94 min. 
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L f3,4-rm/i5)-8-Fluoro-2-oxo-4-phenvl-23.4,5-tetrahvdro-lH-l-benzazepin-3-vl 4- 
methvlbenzensulfonate (8i) 

To a solution of (3,4-£ra«j0-8-fluoro-3-hy^ 
benzazepin-2-one (8h) (140.0 mg) in pyridine (4 mL) was added p~toluenesulfonyl chloride 
5 (170.0 mg, 2.3 equiv) at 0°C. The reaction mixture was stirred for 3h at 0°C, and then for 24h 
at RT. The reaction mixture was then diluted with dichloromethane (50 mL), and washed 
several times with water, saturated aqueous copper sulfate, and brine, dried, filtered and 
concentrated in vacuo to afford the title compound as a brown oil (153.7 mg, 70 %). MS 
APCI, m/z = 426 (M+l). LC/MS: 2.74. 

10 i. (3,4-c/s>3-Azido-8-fluoro-4-ph (§j) 
To a solution of (3,4-^a«5-)-8-fluoro-2-oxo-4--phenyl-2,3 5 4 5 5-tetrahydro-lH-l- 
benzazepin-3-yl 4-methylbenzensulfonate (Ml (220.0 mg) in DMF (4 mL) was added sodium 
azide (135.2 mg, 4.0 equiv) at RT. The reaction mixture was heated to 90 0 C for 24h, cooled 
to RT, diluted with ethyl acetate (50 mL), and washed several times with water and brine, 

1 5 dried, filtered and concentrated in vacuo to provide a brown residue. Flash chromatography 
(hexane : ethyl acetate = 4:1) provided the title compound (87.0 mg, 58.7 %). MS APCI, m/z 
= 297 (M+l). LC/MS: 2.46 min. 

Ic (3.4-c/sV3-Amino-8-fluo™^ (8k) 

To a solution of (3,4-c/^)-3-azide-8-fluoro-4-phenyl-l,3,4,5-te1xahydro-2H-l- 
20 benzazepin-2-one (8jQ (65.0 mg) in THF (5 mL) was added P S -triphenylpho sphine (1.0 g, 1.2 
mmol/g, 5.5 equiv) at RT. The reaction mixture was stirred at RT for 24h. The mixture was 
filtered, and the resin was extracted with THF (10 mL x 2) and ethyl acetate (10 mL). The 
combined organic extracts were concentrated in vacuo to provide a brown residue. Flash 
chromatography (hexane : ethyl acetate = 1:1) provided the title compound (45.7 mg, 70.0 %). 
25 *H NMR (300 MHz, CDC1 3 ) 5 1.42-1.52 (m 5 2H), 1.98 (s, 2H), 2.94 (m, 1H), 3.85 (d, 1H), 
6.62-7.74 (m, 8H). 19 F NMR (300 MHz, CDC1 3 ) 5 -1 13.0. MS APCI, m/z = 271 (M+l). 
LC/MS: 1.44 min. 

Example 9. A^-r(3.5-Difluorophenvl)ace^ 
tetrahvdro-l.S-benzothiazepin-S-vll-L-alaninamide (9) 

30 To a suspension of (2,3-cis)-3-amino-2-phenyl-2,3-dihydro-l,5-benzothiazepin-4(5H)- 

one hydrobromide (9d) (100 mg, .28mmol) in dichloromethane (20ml) at 0°C under nitrogen 
was added le (69 mg, 0.28mmol) and NMM (31 jxL, 0.28mmol) until the solution cleared. To 
the solution was added HOBt-hydrate (96mg, 0.63mmol), EDAC.HC1 (82mg, 0.43mmol) and 
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NMM (50 uL, 0.43mmol). The reaction mixture was stirred 2 h at 0°C, concentrated in vacuo 
and partitioned between H 2 0 (100ml) and ethyl acetate (125ml). The organic phase was 
collected and consecutively washed with HC1 (2x), H 2 0, saturated NaHCOs, and brine, dried 
and the solvent removed in vacuo to yield the title compound (9) as a 1 : 1 mixture with the 
5 2S,3S diastereomer (130 mg, 92%). The crude product was purified by isocratic flash 

chromatography (50%ethyl acetate / hexanes) to yield 9 as an 84:16 mixture with the 2S,3S 
diastereomer (50mg, 60%). Recrystallization from chloroform - hexanes gave pure title 
compound (9) (1 5mg, >98%de) as a white solid. 

'H NMR (300 MHz, CDC1 3 ) 5 1.16 (d, 3H), 3.43 (s, 2H), 4.18 (m, 1H), 4.87 (t, 1H), 5.25 (d, 
10 1H), 5.77 (d, 1H), 6.30 (d, 1H), 6.75 (m, 2H), 7.15 (d, 1H), 7.35 (m, 8H), 7.64 (bs, 1H), 7.71 
(d, 1H). MS APCI, m/z = 496 (M+l). LC/MS: 2.41 min. 

The starting amine, (2,3-cis)-3-amino-2-phenyl-2,3-dihydro-l,5-benzothiazepin- 
4(5H)-one hydrobromide (9d), was prepared in the following manner: 

a. Methyl (2Z)-2-ir(benzvloxv > >carbonvIlaminol-3-phenvlacrvlate (9a) 

1 5 Using a procedure similar to that described in Example 1 part a, except using 

benzaldehyde (1.22ml, 12.1mmol) as the aldehyde component, the title compound (9a) was 
obtained as a 12:1 (Z:E) mixture of isomers as an oil (2.5 g, 66%). MS APCI, m/z = 437 
(M+l) 

b. Methvl B-r(2-aniinophenvnthiol-iV-r(benzvloxv)carbonvn-2,5 -difluorophenvlalanmate 
20 £9b) 

To a deoxygenated solution of methyl (22)-2-{[(benzyloxy)carbonyl]amino}-3- 
phenylacrylate (9a) (2.5g, 8.0mmol) in anhydrous methanol (250 ml) under nitrogen was 
added the 2-aminothiophenol (10.6g, 84.7mmol) followed by addition of triethylamine 
(560ul, 4.02mmol). After 5 days an additional portion of triethylamine (560ul, 4.02mmol) 

25 was added and the reaction stirred at ambient temperature for 2 days. The reaction mixture 
was concentrated to -10 mL and partitioned between cold IN hydrochloric acid (75 mL) and 
ethyl acetate (125 mL). The organic phase was separated and consecutively washed with IN 
hydrochloric acid (4x), dilute aqueous sodium bicarbonate and brine, dried, fdtered and 
evaporated. The title compound (9b) was isolated as the hydrochloride salt (1.5g, 40 %, 

30 contaminated with 10% polymer). A 500mg sample was recrystallized from hot ethyl acetate 
(lOmL) to afford analytically pure title compound (180 mg). MS APCI, m/z = 437 (M+l). 
LC/MS: 2.68 min. 
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c. Benzvi f(23-cisV4-oxo-2-phenvI-23,4,5-tetrahydro-l,5-benzothiazepin-3-yl1carbamate 
(9c) 

Using a procedure similar to that described in Example 1, part c 5 except using methyl 
Qr[ (2-aminophenyl)thio]-N-[ (benzyloxy)carbonyl]phenylalaninate (9b) (850mg, L9mmol) 
5 as the anilino component, the title compound (9c) was obtained (730 mg, 92%) as a white 
solid. MS APCI, m/z - 427 (M+Na), LC/MS: 2.67 min. 

d. (2,3-cis)-3-Amino-2~phenyl-2,3-dihydro-l,5-benzothiazepin-4(5HVone hydrobromide 
£9d) 

Using a procedure similar to that described in Example 1, part d Method D, except 
10 using benzyl [(2,3-cis)-4-oxo-2-phenyl^ 

(9c), (550mg, 1.36mmol) as the protected amine component, the title compound (9d) was 
obtained (414 mg, 86%) as a white solid. MS APCI, m/z = 293 (M+Na), LC/MS: 1.54 min. 
Example 10. ivMaiUin-2-(3,4-Dichlorophen^^^ 

benzothiazepin-3-yl1-iV^r(3,5-DifluorQphenyI)acetyl1-L-aIaninamide (10) 

15 To a suspension of (2,3-cis)-3-amino-2-(3,4-dichlorophenyl)-2,3-dihydro-l,5- 

benzothiazepin-4(5H)-one hydrobromide (lOd) (236 mg, 0.56mmol) in dichloromethane 
(40ml) at 0°C under nitrogen was added the chiral acid (le) (137 mg, 0.56mmol) andNMM 
(62 \iL, 0.56mmol) until solution cleared. To the solution was added HOBt-hydrate (190mg, 
1.24mmol), EDAC-HC1 (162mg, 0.85mmol) andNMM (93 (xL, 0.85mmol). The reaction 

20 mixture was stirred 2 h at 0°C, then at RT for 30 min, concentrated in vacuo and partitioned 
between H 2 0 (100ml) and ethyl acetate (125ml). The organic phase was collected and 
consecutively washed with HC1 (2x), H 2 0, saturated NaHC0 3? and brine, dried and the 
solvent removed in vacuo to yield the title compound (10) as a 1 : 1 mixture with the 2S,38 
diastereomer (130 mg, 92%). Crystallization from ether/ hexanes gave 132 mg as a 3:1 

25 mixture of predominantly the other 25,35' diastereomer. The filtrate was evaporated and 
recrystallized from ethyl acetate / hexanes to give 65 mg of the title compound as a 6:1 
mixture with the 2$,3S diastereomer as white solid. 

] H NMR (300 MHz, CDC1 3 ) 5 1.20 (d, 3H)[1.04 (d, .17H) 25,36], 3.45 (s, 2H), 4.23 (m, 1H), 
4.82 (t, 1H), 5.25 (d, 1H), 5.76 (d, 1H) , 6.53 (d, 1H), 6.6-6.8 (m, 3 H), 7.15 (d, 1H), 7.31 (m, 
30 1H), 7.4-7.5, (m, 3H), 7.50 (d, 1H), 7.70 (m, 2H). MS APCI, m/z - 564 (M+l). LC/MS: 2.72 
min. 

The starting amine, (2,3-cis)-3-amino-2-(3,4-dichlorophenyl)-2,3-dihydro-l,5- 
benzothiazepin~4(5H)-one hydrobromide (10d), was prepared in the following manner: 
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a. Methyl (2ZV2-{f fbenzvloxv^carbonvnamino^-S-O^-dichloroDhe nvnacrvlate (10a) 

Using a procedure similar to that described in Example 1 part a, except using 3, 4- 
dichlorobenzaldehyde (1.05g, 6.0mmol) as the aldehyde component, the title compound (10a) 
was obtained as a 12:1 (Z:E) mixture of isomers as an oil (2.17 g, 92%) 
5 b. Methyl B-rr2-aminophenvnthiol-iV-rfbenzvIoxv^carbonvn-3 .4-dichlorophenvlalaninate . 

£10b) 

To a deoxygenated solution of methyl (2Z)-2-{[ (benzyloxy)carbonyl]amino}-3- (3, 4- 
dichlorophenyl)acrylate (10a) (2.17g, 5.7mmol) in anhydrous methanol (40 ml) (warmed to 
dissolve) under nitrogen was added the 2-aminothiophenol (3.1ml, 28.5mmol) followed by 

10 addition of triethylamine (400ul, 2.85mmol). The mixture stirred 3 days at ambient 

temperature, concentrated to ca. 10 mL, partitioned between cold IN hydrochloric acid (75 
mL) and ethyl acetate (100 mL). The organic phase was separated and consecutively washed 
with IN hydrochloric acid (4x), dilute aqueous sodium bicarbonate and brine, dried, filtered 
and evaporated to give the title compound (10b) as an 4:1 mixture (erythro:threo) (2.8g, 96 

15 %). A 1 00 mg sample was converted to the HC1 salt to provide an analytically pure title 

compound (32 mg) as a (4:1) mixture. MS APCI, m/z = 505 (M+l), 507 (M+3). LC/MS: 2.94 
min. 

c. Benzyl f(2,3-cisV2-(3.4-dichlorophenvlV4-oxo-2.3.4.5-tetrahvdro-l,5-benzothiazepin- 
3-vllcarbamate (10c) 

20 A suspension of methyl P-[(2-aminophenyl)thio]-A-[(benzyloxy)carbonyl]-3, 4- 

dichlorophenylalaninate (10b) (4:1, 2.5g, 4.9mmol) and pTSA (catalytic) in xylenes (30 mL) 
was heated to reflux for 1 h, using a Dean-Stark apparatus. The mixture was then cooled, 
resulting in precipitation of the trans product as a white solid (300mg, pure trans). The filtrate 
(1 .6g, 85% pure cis + 15%SM) was taken up in 20 ml xylenes, cat p-TSA, refluxed additional 

25 lh, cooled, evaporated, purified by flash column chromatography eluting with 50%ether- 
hexanes to give pure title compound (10c) (900mg, 39%) as a white solid. MS APCI, m/z = 
495 (M+Na)' LC/MS: 2.96 min. 

d. (2.3-cisV3-Amino-2-phenvl-2,3-dihvdro-1.5-benzothiazepin-4(5ID-onehvdrobromide 
(10d) 

30 Using a procedure similar to that described in Example 1, part d Method D, except 

usingbenzyl[(2,3-cis)-2-(3,4-dichlorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5-benzothiazepin- 
3-yl]carbamate (10c), (850mg, 1.8mmol) as the protected amine component, the title 
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compound (lOd) was obtained (750 mg, 99%) as a white solid. MS APCI, m/z = 402 (M- 
NH 3 ), LC/MS: 1.88 min. 

Example 11. Ar i -K2i?.3 J RV2-(4-chlorophenvlV4^oxo-2 .3.4.5-tetrahydro-l,5- 
benzothiazepin-3-vn-iV 3 -rr3,5-Difluorophenvnacetvll -L-alaninamide (11) 

5 To a suspension of (2,3-cis)-3-amino-2-plienyl-2,3-dihydro-l,5-benzothiazepin-4(5H)- 

one hydrobromide (lid) (112 mg, 0.29mmol) in dichloromethane (25ml) at 0°C under 
nitrogen was added the chiral acid Qe) (71 mg, 0.29mmol) andNMM (32 uL, 0.29mmol) 
until solution cleared. To the solution was added HOBt-hydrate (98mg, 0.64mmol), 
EDAC.HC1 (84mg, 0.44mmol) andNMM (51 uL, 0.44mmol). The reaction mixture was 
10 stirred 2 h at 0°C, concentrated in vacuo and partitioned between H 2 0 (100ml) and ethyl 

acetate (125ml). The organic phase was collected and consecutively washed with HC1 (2x), 
H 2 0, saturated NaHC0 3 , and brine, dried and the solvent removed in vacuo to yield the title 
compound (11) as a 1:1 mixture with the 2S,3S diastereomer (145 mg, 95%) as an off white 
solid. 

15 ! H NMR (300 MHz, CDC1 3 ) 80.99 (d, 1.5H), 1.18 (d, 1.5H), 3.43 (s, 1H), 3.45 (s, 1H), 4.28 
(m, 0.5H), 4.63 (m, 0.5H), 4.83 (dt, 1H), 5.27 (dd, 1H), 5.87 (d, 0.5H), 6.18 (d, 0.5H), 6.55 (d, 
0.5H), 6.74 (m, 3H), 6.85 (d, 0.5H), 7.05 (d, 0.5H), 7.16 (d, 0.5H), 7.34 (m, 6H), 7.63, (dd, 
1H), 7.82 (s, 0.5H), 8.33 (s, 0.5H). MS APCI, m/z = 530 (M+l), 552 (M+Na + ). LC/MS: 2.58 
min. 

20 The starting amine, (2,3-cis)-3-amino-2-(4-chlorophenyl)-2,3-dihydro-l,5- 

benzothiazepin-4(5H)-one hydrobromide (lid) , was prepared in the following manner: 
a. Methvl (2ZV2-l[(benzvloxv^carbonvllaminol-3-(4-chloroph envnacrvlate (11a). 

Using a procedure similar to that described in Example 1 part a, except using 4- 
chlorobenzaldehyde (844mg, 6.0mmol) as the aldehyde component, the title compound (11a) 

25 was obtained as white solid (2.0 g, 97%) 

h. Methvl B-rf2-aminophenvmhio1-jV-f(ben zvloxv^carbonvn-4-chlorophenylalaninate 

(lib) 

Using a procedure similar to that described in Example 10, part b, except using methyl 
(2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(4-chlorophenyl)acrylate (11a) (1.9g, 5.5mmol), the 
30 product was obtained as a crude oil. Recrystallization from ether-hexanes afforded the title 
compound (lib) (2.5 g, 97%) as white solid (95:5 mixture (erythro:threo)). MS APCI, m/z = 
471 (M+l). LC/MS: 2.82 min. 
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c. Benzyl r(2,3-cisV2-(4-chlorophenvIV4-oxo-2.3.4.5-tetrahvdro-l,5-benzothiazepin-3- 

vl] carbamate (11c) 

A suspension of methyl p-[(2-aminophenyl)thio]-iV-[(benzyloxy)carbonyl]-4- 
chlorophenylalaninate (lib) (19:1, 2.4g, 4.9mmol) and pTSA (catalytic) in xylenes (30 mL) 
5 was heated to reflux for 2 h, using a Dean-Stark apparatus. The mixture was then cooled, 

resulting in precipitation of the trans product as a white solid (350mg, pure trans). The filtrate 
(2.0g) purified by flash column chromatography eluting with 30% ethyl acetate-hexanes to 
give pure title compound (11c) (1 .6g, 72%) as a white solid. *H NMR (300MHz, d6-DMSO) 
8 4.54 (t, 1H, J= 7.8 Hz), 4.95 (s, 2H), 5.19 (d, 1H, J= 6.9 Hz), 6.41 (d, 1H), 7.23-7.34 (m, 
10 6H), 7.42, (s, 5H), 7.51 (t, 1H, J= 7.7Hz), 7.67 (d, 1H, J= 7.7 Hz), 10.50 (s, 1H). MS APCI, 
m/z = 461 (M+Na). LC/MS: 2.83 min. 

d. (2.3-cis)-3-Amino-2-phenvl-2.3-dihvdro-1.5-benzothiazepin-4( 5H)-one hvdrobromide 
OM). 

To benzyl [(2,3-cis)-2-(4-chlorophenyl)-4-oxo-2,3,4,5-tetrahydro-l ,5-benzothiazepin- 

15 3-yl]carbamate (11c) (1.5g, 3.4mmol) in 5 ml acetic acid was added 30 % HBr/acetic acid 
(7mL). The stirred suspension was heated to 60 C for 40 min, cooled and then was diluted 
with ether to afford the hydrobromide salt of the title compound (lid) (1 .lg, 84%) as a white 
solid. J H NMR (300MHz, d6-DMSO) 8 4.30 (d, 1H, J 6.6Hz), 5.27 (d, 1H, J7.7 Hz), 6.41 
(d, 1H), 7.29 (dd, 2H), 7.54 (m, 5H), 7.69 (d, 1H, J 7.9Hz), 8.09 (bs, 3H), 10.88 (s, 1H). MS 

20 APCI, m/z = 368 (M-NH 3 ). LC/MS: 1 .73 min. 

Example 12. A 3 -r(3,5-Difluorophenvl)acetyll-7V 7 -r(2Jg,3ig)-2-(4-methvlphenvl)-4-oxo- 
2.3.4.5-tetrahvdro-l,5-benzothiazepm-3-vn-L-alaninamide (12) 

Using a procedure similar to that described in Example 11, except using (2,3-cis)-3- 
amino-2-(4-methylphenyl)-2,3-dihydro-l ,5-benzothiazepin-4(5H)-one hydrobromide (12 d) 

25 (lOOmg, 0.27mmol) as the amine component, the title compound (12) was obtained in a 1 : 1 
mixture with the 25,35' diastereomer (130 mg, 93%) as an off white solid. *H NMR (300 
MHz, d6-DMSO) 80.93 (d, 1.5H), 1.01 (d, 1.5H), 2.29 (s, 1.5H), 2.30 (s, 1.5H), 3.38 (d, 2H), 
4.17 (m, 1H), 4.68 (m, 1H), 5.08 (m, 1H), 6.90 (m, 2H), 7.26 (m, 7H), 7.49, (m, 2H), 7.67 (d, 
1H), 8.17 (d, 0.5H), 8.28 (d, 0.5H), 10.47 (d, 1H). MS APCI, m/z = 510 (M+l), 532 (M+Na). 

30 LC/MS: 2.53 min. 

The starting amine, (2,3-cis)-3-amino-2-(4-methylphenyl)-2,3-dihydro-l,5- 
benzothiazepin-4(5H)-one hydrobromide (12d), was prepared in the following manner: 
a. Methyl (2Z)-2-ir(benzvloxv)carbonvllamino}-3-(4-methylphenvl)acrvlate (12a) 
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Using a procedure similar to that described in Example 1 part a, except using 4- 
methylbenzaldehyde (1.56g, 13.0 mmol) as the aldehyde component, the title compound (12a) 
was obtained as white solid (4.2 g, 98%). MS APCI, m/z - 326 (M+l) 

b. Methyl B-f(2-aminophenvl)thiol-iV-r(benzvloxvlcarbonvll-4-methvlphenvlalaninate 

5 (12b) 

Using a procedure similar to that described in Example 10, part b, except using methyl 
(2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(4-chlorophenyl)acrylate (12a) (2.1g, 6.45mmol) 
(stirred for 4 weeks, very slow reaction -85 % complete) the title compound was obtained as 
a crude oil. Recrystallization from ethyl acetate-hexanes to afforded the title compound (12b) 
10 (1 .2 g, 41 %) as white solid (>98% erythro). MS APCI, m/z = 45 1 (M+l). LC/MS: 2.79 min. 

c. Benzyl r(2,3-cis)-2-(4-methvlphenvl)-4-oxo-2.3,4,5-tetrahvdro-1.5-benzothiazepin-3- 

vll carbamate (12c) 

A suspension of methyl P-[(2-aminophenyl)thio]-A-[(benzyloxy)carbonyl]-4- 
chlorophenylalaninate (12b) (l.lg, 2.35mmol) and pTSA (catalytic) in xylenes (30 mL) was 

15 heated to reflux for 2.5 h, using a Dean-Stark apparatus. The mixture was then cooled, 

evaporated to an oil, triturated with 10 ml methanol and filtered to yield the predominantly 
trans product as a white solid (50mg, pure trans). The filtrate was evaporated and 
recrystallized from ether to afford pure title compound (12c) (750 mg, 76%) as a white solid. 
l H NMR (300 MHz, DMSO-d6) 52.31 (s, 3H), 4.50 (m, 1H), 5.13 (d, 1H, J= 7.0 Hz), 5.93 (br 

20 d, 1H, J= 7.9 Hz), 7. 12-7.37 (m, 1 1H), 7.50 (m, 1H), 7.67 (m, 1H), 10.49 (s, 1H). MS APCI, 
m/z = 441 (M+Na). LC/MS: 2.78 min. 

d. (23-cis)-3-Anuno-2-(4-methvlphenvl)-2,3-dihvdro-1.5-benzothiazepin-4(5H)-one 
hydrobromide (12d) 

To benzyl [(2,3-cis)-2-(4-methylphenyl)-4-oxo-2,3 ,4,5-tetrahydro- 1 ,5-benzothiazepin- 
25 3-yl]carbamate (12c) (500mg, 1 .2mmol) in 4 ml acetic acid was added 30 % HBr / acetic acid 
(3mL). The stirred suspension was heated to 60°C for 30 min, cooled and then was diluted 
with ether to afford the hydrobromide salt of the title compound (12d) (410 mg, 94%) as a 
white solid. *H NMR (300MHz, d6-DMSO) 82.34 (s, 3H), 4.24 (d, 1H, J= 7.0 Hz), 5.20 (d, 
1H, J= 7.0 Hz), 7.24 (d, 3H), 7.30 (t, 1H, J= 7.9 Hz), 7.42 (d, 2H, J= 7.9 Hz), 7.54 (t, 1H, J= 
30 7.9 Hz), 7.68 (d, 1H, J= 7.9 Hz), 8.00 (bs, 3H) 10.84 (s, 1H). MS APCI, m/z = 268 (M+l- 
NH 3 ). LC/MS: 1.63 min. 



WO 2004/031154 



-56- 



PCT/SE2003/001534 



Example 13. jV 7 -[(2-R.3JgV7-Chloro-4-oxo-2-DhenvI-2.3.4.5-tetra hvdro-l,5- 
benzothiazeDin-3-vll-iV 2 -rr3.5-Difluorophenvl)acetvn-L-al aninamide (13) 

Using a procedure similar to that described in Example 11, except using (2,3-cis)-3- 
amino-7-chloro-2-phenyl-2,3-dihydro- 1 ,5-benzothiazepin-4(5H)-one hydrobromide (13c) 
5 (1 00 mg, 0.26mmol) as the amine component, the title compound (13) was obtained in a 1 : 1 
mixture with the 2S,3S diastereomer (130 mg, 94%) as an off white solid. J H NMR (300 
MHz, CDCI3) 50.95 (d, 1.5H), 1.18 (d, 1.5H), 3.44 (s, 1H), 3.45 (s, 1H), 4.27 (m, 0.5H), 4.51 
(m, 0.5H), 4.83 (dd, 1H), 5.24 (dd, 1H), 5.87 (d, 0.5H), 6.11 (d, 0.5H), 6.42 (d, 0.5H), 6.73 
(m, 3.5H), 7.12 (d, 0.5H), 7.17 (d, 0.5H), 7.25 (m, 1H), 7.35 (m, 5H), 7.69 (dd, 1H), 7.89 (s, 
10 0.5H), 8.57 (s, 0.5H). MS APCI, m/z = 530 (M+l). LC/MS: 2.59 min. 

The starting amine, (2,3-cis)-3-amino-7-chloro-2-phenyl-2,3-dihydro-l,5- 
benzothiazepin-4(5H)-one hydrobromide (13 c) , was prepared in the following manner: 
a.Methvl3-f(2-amino-4-chlorophenvnthio1-iV-r(benzvIo yv^carbonvllphenvlaIaninate 

(13a) 

1 5 Using a procedure similar to that described in Example 1 0, part b, except using methyl 

(2Z)-2-{[(benzyloxy)carbonyl]amino}-3-phenylacrylate (9a) (4.0g, 12.9mmol) as the olefin 
component, and 4-chloro-2-aminothiophenol (lOg, 62.7 mmol) as the thiol component (stirred 
for 6 days), the product was obtained as a crude oil. Flash column chromatography (5:1 
hexanes : ethyl acetate) returned the title compound (1.7 g, 28%). Recrystallization from ethyl 

20 acetate-hexanes afforded the title compound (13a) (1 .4 g) as a white solid (>98% erythro). 
MS APCI, m/z - 471 (M+l). LC/MS: 2.90 min. 

h. Benzvl !(2.3-cisV7-chIoro-4-oxo-2-phenvl-23,4.5-tetrahvdr o-1.5-benzothiazepin-3- 

vll carbamate (13b) 

A suspension of methyl p-[(2-amino-4-chlorophenyl)thio]-iV- 
25 [(benzyloxy)carbonyl]phenylalaninate (13a) (2.2g, 4.67mmol) and pTSA (catalytic) in 

xylenes (30 mL) was heated to reflux for 1.5 h using a Dean-Stark apparatus. The solids were 
filtered off after cooling. Washing with ether afforded pure title compound (13b) (1.7 g, 83%) 
as a white solid. NMR 300MHz, d6-DMSO) 54.56 (d, 1H, J= 7.5Hz), 4.96 (s, 2H), 5.19 
(d, 1H, J= 7.0 Hz), 6.12 (d, 1H), 7.2-7.4, (m, 12 H), 7.69 (d, 1H, J= 8.3 Hz), 10.59 (s, 1H). 
30 MS APCI, m/z = 439 (M+l). LC/MS: 2.85 min. 

c. (2.3-cis)-3-Amino-7-chIoro-2-phenvl-2.3-dihvdro- 1.5-benzothiazepin-4(5H)-one 

hydrobromide (13c) 
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To benzyl [(2,3-cis)-7-chloro-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzothiazepin- 
3-yl]carbamate (13b) (490 mg, 1.1 mmol) in 5 ml acetic acid was added 30 % HBr / acetic 
acid (4mL). The stirred suspension was heated to 60°C for 60 min, cooled and then was 
diluted with ether to afford the title compound (13c) (280 mg, 65%) as a white solid. *H NMR 
5 (300 MHz, DMSO-d6) 54.40 (d, 1H, J= 7.0 Hz), 5.24 (d, 1H, J= 7.0 Hz), 7.30 (m, 1H), 7.35- 
7.57 (m, 6H), 7.70 (d, 1H, J= 8.3 Hz), 8.07 (br s, 3H), 10.94 (s, 1H). MS APCI, m/z = 305 
(M+l). LC/MS: 1.68 min. 

Example 14. JV i -f2jg.3igV7-chloro-5-f2-fdimethvlamino^ethvll-4-oxo-2-phenvl-2,3,4.5- 
tetrahvdro-1.5-benzothiazepin-3-vI-A^-r(3.5-Difluorophenvl)acetvll-L-alaninamide (14) 

10 Using a procedure similar to that described in Example 1, except using (2,3-cis)-3- 

amino-7-chloro-5-[2-(dimethylamino)ethyl]-2-phenyl-2,3-dihydro-l,5-benzothiazepin-4(5H)- 
one (14b) (93 mg, 0.25mmol) as the amine component, the title compound (14) was obtained 
as a 1:1 mixture with the 2S,3S diastereomer (94 mg, 62%) as a white solid. ] H NMR (300 
MHz, CDC1 3 ) 50.90 (d, 1.5H), 1.14 (d, 1.5H), 2.29 (s, 6H), 2.50 (m, 1H), 2.70 (m, 1H), 3.41 

15 (s, 2H), 3.72 (m, 1H), 4.18 (m, 1H), 4.35 (m, 1H), 4.70 (td, 1H), 5.07 (d, 1H), 5.71 (d, 0.5H), 
5.94 (d, 0.5H), 6.27 (t, 1H), 6.74 (m, 2.5H), 7.2-7.4 (m, 6.5H), 7.50 (m, 1H), 7.65 (d, 1H). MS 
APCI, m/z = 601 (M+l). LC/MS: 2.18 min. 

The starting amine, (2,3-cis)-3-amino-7-chloro-5-[2-(dimethylamino)ethyl]-2-phenyl- 
2,3-dihydro-l,5-benzothiazepin-4(5H)-one (14b) , was prepared in the following manner: 

20 a. Benzvl i(2.3-cis^-7-chloro-5-r2-(dimethvlamino)ethvn-4-oxo-2-phenvI-2,3,4,5- 
tetrahvdro-l,5-benzothiazepin-3-vllcarbamate (14a) 

To a solution of benzyl [(2,3-cis)-7-chloro-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-3-yl]carbamate (13b) (7 50 mg, 1.71 mmol) in methyl isobutyl ketone (20 mL) 
was added 10N NaOH (0.86mL, 8.55 mmol) followed by H 2 0 (3.3 mL) and N, N- 

25 dimethylaminoethylchloride hydrochloride (370 mg, 2.57 mmol). The reaction mixture was 
heated to 95°C for 2.5 h, allowed to cool to RT and diluted with ethyl acetate. The organic 
phase was collected and consecutively washed with H 2 0 (3X), brine, dried, filtered and the 
solvent removed in vacuo to yield crude oil (contained 10% 13b) . The crude oil was dissolved 
in ethyl acetate made acidic to pH 1 with 4N dioxane, added ether to precipitate pure title 

30 compound (14a) (650 mg, 69%). MS APCI, m/z = 5 10 (M+l). LC/MS: 2.37 min. 

b. (23-cisV3-Amino-7-chloro-5-F2-(dimethvlamino)ethvll-2-phenvl-2,3-dihvdro-l,5- 
benzothiazepin-4(5H)-one dihydrobromide (14b) 
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To benzyl {(2,3-cis)-7-chloro-5-[2-(dimethylamino)ethyl]-4-oxo-2-phenyl-2,3 5 4,5- 
tefrahydro-l,5-benzothiazepin-3-yl} carbamate (14a) (270 mg, 0.49 mmol) in 1 ml acetic acid 
was added 30 % HBr/acetic acid (2mL). The stirred suspension was heated to 60 C for 40 
min, cooled and then was diluted with ether to afford the hydrobromide salt of the title 
5 compound (lid) (259 mg, 97%) as a grey solid. 

Example 15. iy J -tr2ig.3RV2-(3-Chlo ronhenvlV4-oxo-23,4,5-tetrahydro-l,5- 
benzothiazepin-3-vll-iV 2 -rf3.5-Difluorophenv nacetvll-L-alaninamide (15) 

Using a procedure similar to that described in Example 10 except using (2,3-cis)-3- 
amino-2-(3-chlorophenyl)-2,3-dihydro- 1 ,5-benzothiazepin-4(5H)-one hydrobromide (15d) 

10 ( 1 1 5 mg, 0.3mmol) as the amine component, the title compound (15) was obtained as a 1 : 1 
mixture with the 2S,3S diastereomer (143 mg, 90%) as a off white semi-solid. This was 
crystallized from ethyl acetate-hexanes to give 62mg of a 92:8 mixture of the 25,35 
diastereomer. The mother liquor was evaporated, washed with ether, dried in vacuo to yield 
the title compound (15) as a 87:13 mixture of diastereomers (50 mg) as a light yellow solid. 

15 l H NMR (300 MHz, CDC1 3 ) 50.99 (d, 1.5H), 1.18 (d, 1.5H), 3.43 (s, 1H), 3.45 (s, 1H), 4.28 
(m, 0.5H), 4.63 (m, 0.5H), 4.83 (dt, 1H), 5.27 (dd, 1H), 5.87 (d, 0.5H) , 6.18 (d, 0.5H), 6.55 
(d, 0.5H), 6.74 (m, 3H), 6.85 (d, 0.5H), 7.05 (d, 0.5H), 7.16 (d, 0.5H), 7.34 (m, 6H), 7.70 (dd, 
1H), 7.89 (s, 0.5H), 8.57 (s, 0.5H). MS APCI, m/z = 530 (M+l). LC/MS: 2.60 min. 
The starting amine, (2,3-cis)-3-amino-2-(3-chlorophenyl)-2,3-dihydro-l,5- 

20 benzothiazepin-4(5H)-one hydrobromide (15d), was prepared in the following manner: 
a. Methvl r2Z>-2-(rfbenzvloxv)carbonvnaminol-3-f3-ch InrophenvnacrvIate (15a). 

Using a procedure similar to that described in Example 1 part a, except using 3- 
chlorobenzaldehyde (844 mg, 5.50 mmol) as the aldehyde component, the title compound 
(15a - ) with 15% of the (2E) isomer was obtained as a semi-solid (1.9 g, 91%). 

25 b. Methvl B-rf2-aminophenvnthiol-iV-f(benzvloxv)carbonvn-3 -chlorophenvlaIaninate 

(15b) 

Using a procedure similar to that described in Example 10, part b, except using methyl 
(2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(3-chlorophenyl)acrylate (15a) (1.9g, 5.5mmol), to 
afford the title compound (15b) as a 4:1 mix (erythro: threo) (2.5 g, 97%) as an oil. ! H NMR 
30 (300 MHz, CDC1 3 ) 53.46 (s, 3H), 4.25 (br s, 2H), 4.59 (m, 1H), 4.79 (m, 1H), 5.10 (m, 2H), 
5.85 (br, 1H), 6.59 (m, 1H), 6.68 (br d, 1H, J= 7.9 Hz), 7.04-7.27 (m, 6H), 7.28-7.42 (m, 5H). 
MS APCI, m/z = 471 (M+l). LC/MS: 2.82 min. 
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c. Benzvi ra^-cisVl-Q-chlQroDhenvlV^oxo-Z.S^.S-tetrahydro-l.S-benzothiazepin-a- 

vU carbamate (15c) 

A suspension of methyl P-[(2-aminophenyl)thio]-JV-[(benzyloxy)cafbonyl]-4- 
chlorophenylalaninate (lib) (70:30 erythro : threo, 1.7g, 4.9mmol) and pTSA (catalytic) in 
5 xylenes (30 mL) was heated to reflux for 2 h, using a Dean-Stark apparatus. The mixture was 
then cooled, the solid filtered off and washed with ether to afford the title compound (12c) 
(1.45g) as a 2:1 mixture with 2,3-trans product. Purification by flash column chromatography 
(20% ethyl acetate-hexanes) gave pure title compound (15c) (0.95g, 60%) as a white solid. *H 
NMR (300MHz, d6-DMSO) 54.56 (t, 1H, J= 7.4 Hz), 4.96 (s, 2H), 5.19 (d, 1H, J= 7.0 Hz), 
10 6.53 (d, 1H), 7.23-7.41 (m, 10H), 7.52, (m, 2H), 7.67 (d, 1H, J= 7.5 Hz), 10.53 (s, 1H). MS 
APCI, m/z = 439 (M+l), 461 (M+Na). LC/MS: 2.88 min. 

d. (2.3-cis)-3-Amino-2-(3-chlorophenvl-2.3-dihvdro-l,5-benzothiazeDin-4(5H)-one 

hydrobromide (15d) 

To benzyl [(2,3-cis)-2-(3-chlorophenyl)-4-oxo-2,3,4 5 5-tetrahydro- 1 ,5-benzothiazepin- 

1 5 3-yl]carbamate (15c) (230 mg, 0.52mmol) in 5 ml acetic acid was added 30 % HBr / acetic 
acid (lmL). The stirred suspension was heated to 60°C for 40 min, cooled and then was 
diluted with ether to afford the hydrobromide salt of the title compound (15d) (155 mg, 77%) 
as a white solid. *H NMR (300MHz, d6-DMSO) 54.32 (d, 1H, J= 7.0 Hz), 5.26 (d, 1H, J= 7.0 
Hz), 7.29. m, 2H), 7.53 (m, 5H), 7.69 (d, 1H, J= 7.5 Hz), 8.09 (bs, 3H), 10.91 (s, 1H). MS 

20 APCI, m/z = 304 (M+l), 288 (M-NH 3 ). LC/MS: 1 .74 min. 

Example 16. /V 2 -r(3 < 5-DifluoroDhenvl)acetvIl-7Y 7 -ff2ig.3ig)-2-(3.5-difluorophenvl)-4-oxo- 
2.3.4.5-tetrahvdro-1.5-benzothiazepin-3-yll-L-aIaninamide (16) 

Using a procedure similar to that described in Example 1 1, except using (2,3-cis)-3- 
amino-2-(3,5-difluorophenyl)-2,3-dihydro- 1 ,5-benzothiazepin-4(5H)-one (16d) (250mg, 

25 0.82mmol) as the amine component, the title compound (16) was obtained in a 1:1 mixture 
with the 2S,3S diastereomer (430 mg, 98%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 
51.05 (d, 1.5H), 1.20 (d, 1.5H), 3.45 (s, 1H), 3.47 (s, 1H), 4.34 (m, 0.5H), 4.70 (m, 0.5H), 
4.78 (m, 1H), 5.30 (dd, 1H), 5.88 (d, 0.5H), 6.15 (d, 0.5H), 6.65-6.85 (m, 4H), 6.97 (m, 3H), 
7.05 (d, 0.5H), 7.16 (d, 0.5H), 7.2-7.3 (m, 1H), 7.43 (q, 1H), 7.69 (m, 1H), 7.86 (bs, 0.5H), 

30 8.64 (bs, 0.5H). MS APCI, m/z = 532 (M+l). LC/MS: 2.57 min. 

The starting amine, (2,3-cis)-3-amino-2-(3,5-difluorophenyl-2,3-dihydro-l 5 5- 
benzothiazepin-4(5H)-one hydrobromide (16d), was prepared in the following manner: 
a. Methvl (2Z)-2-ir(benzvIoxv)carbonvnamino>-3-(3.5-difluorophenvl)acrvlate (16a) 
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Using a procedure similar to that described in Example 1 part a, except using 3,5- 
difluorobenzaldehyde (.61ml, 5.50mmol) as the aldehyde component, the crude product was . 
obtained as an oil (2.7 g) (9:1 Z:E). After recrystallization from ethyl acetate-ether-hexanes 
(cold) the pure title compound (16a) was obtained (1.3 g, 71 %) as a white solid. MS APCI, 
5 m/z =334 (M+l). 

b. Methyl B"f(2-aminophenvl)thio1-iV-[(benzYloxv)carbonvll-3, 5- 
difluorophenylalaninate (16b) 

Using a procedure similar to that described in Example 9 part b, except using methyl 
(22)-2-{[(benzyloxy)carbonyl]amino}-3- (3,5-difluorophenyl)acrylate (16a) (1.2g, 3.59mmol) 
10 as the olefin component, the title compound (16b) (1.6 g, 97%) was obtained as a semi-solid. 
*H NMR (300 MHz, CDC1 3 ) 83.50 (s, 3H), 4.27 (br s, 2H), 4.59 (m, 1H), 4.79 (m, 1H), 5.10 
(m, 2H), 5.89 ( br d, 1H, 9.2 Hz), 6.55-6.93 (m, 5H), 7.07-7.17 (m, 2H), 7.29-7.44 (m 5 5H). 
MS APCI, m/z = 473 (M+l). 

c. Benzyl f (2,3-cis)-4-oxo-2-(3,5-difluorophenvI-2 J,4,5-tetrahydro-l,5-benzothiazepin-3- 
15 yll carbamate (16c) 

Using a procedure similar to that described in Example 1, part c, except using methyl 
£-[ (2~aminophenyl)thio]-N-[(benzyloxy)carbonyi](3,5-difluoro)phenylalanmate (9b) (850mg, 
1.9mmol) as the anilino component, the title compound (9c) was obtained (730 mg, 92%) as a 
white solid. MS APCI, m/z - 427 (M+Na), LC/MS: 2.67 min. 
20 d. (2J-cis)-3-Amino-2-(3, 5-difluorophenyl)-2,3-dihydra-l,5-benzothiazepin-4(5H)-one 
hydrobromide (16d) . 

Using a procedure similar to that described in Example 1, part d method D, except 
using benzyl [(2,3-cis)~4-oxo-2-(3,5-difluoro)phen^ 

yl]carbamate (16c) , (550 mg, 1.29mmol) as the protected amine component, the title 
25 compound (16d) was obtained (433 mg, 86%) as a white solid. 1 !! NMR (300 MHz, DMSO- 
d6) 54.38 (d, 1H, J= 6.5 Hz), 5.30 (d, 1H, J= 6.5 Hz), 7.17-7.44 (m, 5H), 7.57 (m, 1H), 7.71 
(d 3 1H) 3 8.18 (br, 3H), 10.97 (s, 1H). MS ES + , m/z = 307 (M-H), HPLC: 2.30 min (Method 
Q. 

Example 17. A^4(3,5-Difluorophenyl^^ 
30 methyl-4-oxo-23,4,5-tetrahydro-l,5-benzothiazepin-3-yll"L"alaninamide (17) 

To a solution of iV 2 -[(3,5-difluorophenyl)acetyl^^ 
4«oxo«-2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]-L-alaninamide (16) (85 mg, 0.16mmol) in 
DMF (1 ml) was added a 60% suspension of NaH (6.6 mg, 0.165mmol). The reaction was 
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stiired at RT for 5 min and methyl iodide (23mg, 0. 16mmol) was added via syringe. The 

reaction was stirred at RT for 3 h and was quenched with dropwise addition of IN HC1, 

diluted with water and extracted with ethyl acetate. The organic phase was collected and 

washed with H 2 0, dried, filtered and evaporated to yield a crude oil (85mg). The crude 

5 product was purified by flash chromatography (50% ethyl acetate / hexanes) to afford the title 

compound (17) (70mg, 80%) as a 1:1 mixture with the 2S,3S diastereomer as a white solid. *H 

NMR (300 MHz, CDC1 3 ) 50.99 (d, 1.5H), 1.17 (d, 1.5H), 3.44 (s, 1H), 3.46 (s, 1H), 3.50 (s, 

3H), 4.24 (m, 1H), 4.70 (m, 1H), 5.15 (m, 1H), 5.77 (d, 0.5H), 5.91 (d, 0.5H), 6.46 (dd, 1H), 

6.65-6.92 (m, 6H), 7.31 (m, 2H), 7.51 (m, 1H), 7.71 (m, 1H). MS APCI, m/z = 546 (M+l). 

10 LC/MS: 2.80 min. 

Example 18. Ar 3 4(3,5-Diflu 0r o P henvnaceM1-/V J 4(2ig,3JgV2 -f2-fluorophenvl)-5-methyl-4- 

oxo-2.3.4.5-tetrahvdro-1.5-benzothiazepin-3-vn-L-a laninamide (18) 

Using a procedure similar to that described in Example 17, except using (2,3-cis)-3- 
ammo-2-(2-fluorophenyl)-2,3-dmydro-l,5-benzothiazepin-4(5H)-one(90) (lOOmg, 

1 5 0.20mmol) as the amine component, the title compound (18) was obtained in a 1 : 1 mixture 
with the 2S,3S diastereomer (70mg, 68%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 51.00 
(d, 1.5H), 1.18 (d, 1.5H), 3.42 (s, 1H), 3.46 (s, 1H), 3.50 (s, 3H), 4.22 (m, 1H), 4.85 (m, 1H), 
5.61 (m, 1H), 5.94 (m, 0.5H), 6.04 (m, 0.5H), 6.32 (m, 1H), 6.73 (m, 2H), 7.01 (m, 1H), 7.19- 
7.33 (m, 6H), 7.51 (m, 1H) 5 7.72 (m, 1H). MS APCI, m/z = 550 (M+23). LC/MS: 2.78 min. 

20 Example 19. /V / -r2jg.3JgV2-(3-ChlorophenvlV5-r2-fdimethvlami nolethvn-4-oxo-2,3,4,5- 
tetrahvdro-l,5-benzothiazepin-3-vl-7V 2 -rf3,5-Difluoroph envnacetvn-L-alaninamide (19) 

Using a procedure similar to that described in Example 1 , part d, except using (2,3- 
cis)-3-amino-2-(3-chlorophenyl)-5-[2-(dimethylamino)ethyl]-2,3-dihydro-l,5- 
benzothiazepin-4(5H)-one (19b) (63 mg, 0.17mmol) as the amine component, the title 

25 compound (19) was obtained as a 1 : 1 mixture with the 2S,3S diastereomer (45 mg, 45%) as a 
white solid, (flash column chromatography conditions: 5-10% methanol-dichloromethane). *H 
NMR (300 MHz, CDC1 3 ) 50.95 (d, 1.5H), 1.16 (d, 1.5H), 2.29 (s, 6H), 2.43 (m, 1H), 2.65 (m, 
1H), 3.43 (s, 1H), 3.45 (s, 1H), 3.64 (m, 1H), 4.19 (m, 1H), 4.48 (m, 1H), 4.66 (td, 1H), 5.15 
(d, 1H), 5.73 (d, 0.5H), 5.95 (d, 0.5H), 6.34 (d, 0.5H), 6.42 (d, 0.5H), 6.74 (m, 3H), 7.2-7.4 

30 (m, 3H), 7.45 (m, 4H), 7.72 (d, 1H). MS APCI, m/z - 601 (M+l). LC/MS: 2.03 min. 

The starting amine, (2,3-cis)-3-amino-2-(3-chlorophenyl)-5-[2-(dimethylamino)ethyl]- 
2,3-dihydro-l,5-benzothiazepin-4(5H)-one (19b) , was prepared in the following manner: 
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a. Benzyl |(2 J R,3jRV^-f2-(dimethvlamino^ethvLl-4-oxo-2- nhenvl-2,3,4,5-tetrahYdro-l,5- 
benzothiazepin-3-vncarbamate hydrochloride (19a) 

Using a procedure similar to that described in Example 14, part a, except using benzyl 
[(2,3-cis)-4-oxo-2-(3-chlorophenyl-2,3,4 3 5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate 

5 (15c) (3 1 1 mg, 0.71 mmol) as the amide component, the pure title compound (19a) (250 mg, 
69%) was obtained as a white solid. 

b. f2.3-cisV3-Amino-5-r2-fdimethvlamino)ethvl1-2-f3-ch lorophenvl)-2,3-dihydro-l,5- 

benzothiazepin-4(5H)-one (19b) 

Using a procedure similar to that described in Example 14, part b, substituting benzyl 

1 0 { (2,3-cis)-5-[2-(dimethylamino)ethyl]-4-oxo-2-(3-chlorophenyl)-2,3 ,4,5-tetrahydro- 1 ,5- 

benzothiazepin-3-yl} carbamate (19a) (95 mg, 0.19 mmol) as the protected amine component, 
the crude product was isolated as the hydrobromide salt. Partitioned between ethyl acetate and 
saturated sodium bicarbonate, the organic layer washed with brine, dried, filtered and 
evaporated to afford slightly crude title compound (19b) (63 mg, 90%) as a white semi-solid. 

15 Example 20. iV 2 -f(3.5-Diauorophenvnacetvll-iV i -r(2 j R,3 j?V2-(2.5-difluorophenyl)-4-oxo- 
2 1 3.4.5-tetrahvdro-1.5-benzothiazepin-3-vll-P-serin amide (20) 

Using a procedure similar to that described in Example 4, except using N-[(3,5- 
difluorophenyl)acetyl]-D-serine as the acid component, the title compound (20) was obtained 
as a 1 :1 mixture with the 25,35 diastereomer (150 mg, 73%) as a white solid. ! H NMR (300 

20 MHz, DMSO) 5 (d, 3H), 3.48 (s, 2H), 4.24 (m, 1H), 4.77 (m, 2H), 5.48 (dd, 1H), 6.93 (m, 
2H), 7.05 (m, 1H), 7.18-7.35 (m, 5.5H), 7.45-7.55 (m, 2.5H), 7.64 (d, 0.5H), 7.72 (d, 1H), 
7.79 (d, 0.5H), 8.13 (t, 1H), 10.64 (s, 1H). MS APCI, m/z = 548 (M+l). LC/MS: 2.46 min. 
a.iV-f(3.5-Difluorophenvl)acetvn-P-serine 

Was prepared as in Example 4 except using methyl D-serinate as the reactant. 

25 Example 21. A^-rr2J?,3i?V2-f3-ChlorophenvD-5-meth vl-4-oxo-2,3,4,5-tetrahvdro-l,5- 
benzothiazepin-3-vn-iV 2 -f(3.5-difluorophenvnacetvll- T J -alaninamide(21) 

Using a procedure similar to that described in Example 1 1, except using (2,3-cis)-3- 
amino-2-(3-chlorophenyl)-5-methyl-2,3-dihydro-l ,5-benzothiazepin-4(5H)-one (21b) (72mg, 
0.18mmol) as the amine component, the title compound (21) was obtained in a 1:1 mixture 

30 with the 25,35 diastereomer (90 mg, 92%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 

50.95 (d, 1.5H), 1.16 (d, 1.5H), 3.43 (s, 1H), 3.45 (s, 1H), 3.50 (s, 3H), 4.21 (m, 1H), 4.72 (m, 
1H), 5.13 (dd, 1H), 5.77 (m, 0.5H), 6.48 (m, 0.5H), 6.75 (m, 3H), 7.25-7.33 (m, 7H), 7.51 (t, 
1H), 7.72 (d, 1H). MS APCI, m/z = 544 (M+l). LC/MS: 2.84 min. 
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The starting amine, (2,3-ci5)-3-amino-2-(3-chlorophenyl)-5-methyl-2,3-duiydro-l,5- 
benzothiazepin-4(5H)-one (21b) was prepared in the following manner: 
a. Benzyl r(23-cis>4-oxo-2-(3-chiorophenvlV2.3,4,5-tetrahvdro-l .5-benzothiazepin-3- 

vncarbamate (21a) 

5 Using a procedure similar to that described in Example 5, part a, substituting benzyl 

[(2,3-ci5)-2-(3-chlorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate 

(15c) (170 mg, 0.39 mmol) as the amide component, the title compound (21a) was obtained in 
a 1:1 mixture with the 2S,3S diastereomer (lOlmg, 58%) as a white solid, (flash column 
chromatography : ethyl acetate). MS APCI, m/z = 476 (M+Na). LC/MS: 3.25 min. 
10 b. (2.3-cisV3-Amino-2-(3-chlorophenvlV5-methvl-2 .3-dihvdro-1.5-benzothiazepin-4(5H)- 

one hydrobromide (21b) 

Using a procedure similar to that described in Example 1, part d Method D, except 
using benzyl [(2,3-cis)-4-oxo-2-(3-chlorophenyl)-2,3,4,5-tetrahydro-l ,5-benzothiazepin-3- 
yljcarbamate (21a) , (98 mg, 0.22mmol) as the protected amine component, the title 

1 5 compound (21b) was obtained (80 mg, 91%) as a white solid. 1H NMR (300 MHz, DMSO- 
d6) 53.48 (s, 3H), 4.27 (d, 1H, J= 7.0 Hz), 5.14 (d, 1H, J= 7.0 Hz), 7.37-7.56 (m, 5H), 7.66 
(m, 2H), 7.75 (m, 1H), 8.07 (br, 3H). MS APCI, m/z = 319 (M+l), LC/MS: 2.47 min. 
Example 22.iV 2 -r(3.5-Difluorophenvl)acetvn-^ J -r(2Jg.3ig) -5-methvI-4-oxo-2-phenyl- 
2.3.4.5-tetrahvdro-1.5-benzothiazepin-3-vll-L-ala ninamide(22> 

20 Using a procedure similar to that described in Example 1 1, except using (2,3-cis)-3- 

amino-5-methyl-2-phenyl-2,3-dihydro-l,5-benzothiazepin-4(5H)-one hydrobromide (22b) 
(99mg, 0.27mmol) as the amine component, the title compound (22) was obtained in a 1 : 1 
mixture with the 2S,3S diastereomer (132 mg, 96%) as an off white solid. *H NMR (300 
MHz, CDC1 3 ) 50.89 (d, 1.5H), 1.14 (d, 1.5H), 3.41 (s, 1H), 3.43 (s, 1H), 3.51 (s, 3H), 4.17 (m, 

25 1H), 4.75 (dt, 1H), 5.14 (d, 1H), 5.75 (m, 0.5H), 5.97 (m, 0.5H), 6.33 (t, 1H), 6.73 (m, 3H), 
7.30-7.33 (m, 7H), 7.51 (m, 1H), 7.72 (d, 1H). MS APCI, m/z - 510 (M+l). LC/MS: 2.41 
min. 

The starting amine, (2,3-cis)-3-amino-2-phenyl-5-methyl-2,3-dihydro-l,5- 
benzothiazepin-4(5H)-one (22b) was prepared in the following manner: 
30 a. Benzvl r(2ic.3icV5-methvI-4-oxo-2-phenvl-2.3.4.f>-tetrahv dro-1.5-benzothiazepin-3- 

vll carbamate (22a) 

Using a procedure similar to that described in Example 5, part a, substituting benzyl 
[(2,3-cis)-4-oxo-2-phenyl-2,3,4 ; 5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate(9c) (300 
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rag, 0.74 mmol) as the amide component, the title compound (22a) was obtained in a 1:1 
mixture with the 2S,3S diastereomer (285mg, 9 1 %) as a white solid, (recrystallized from ethyl 
acetate). MS APCI, m/z = 441 (M+Na). LC/MS: 2.92 min. 

b. f2.3-cisV3-Amino-5-methvI-2-phenvl-2,3-dihvdro-l,5-benzothiaz epin-4(5H)-one 

5 hvdrobromide (22b) 

Using a procedure similar to that described in Example 1, part d Method D, except 
using benzyl [(2,3-cis)-4-oxo-2-phenyl-2,3,4,5-tetrahydro- 1 ,5-benzothiazepin-3-yl]carbamate 
(22a) , (260 mg, 0.622mmol) as the protected amine component, the title compound (22b) was 
obtained (170 mg, 75%) as a white solid. l K NMR (300 MHz, DMSO-d6) 83.49 (s, 3H), 4.21 

10 (d, 1H, J= 7.0 Hz), 5.12 (d, 1H, J- 7.0 Hz), 7.37-7.53 (m, 6H), 7.65 (m, 2H), 7.75 (d, 1H), 
8.04 (br, 3H).MS APCI, m/z = 353 (M+l). HPLC 2.25min (Method C). 
Example 23. iV J -[(2it.3Jg)-5-Cvclohexvl-4-oxo-2-phenvl-2. 3.4.5-tetrahvdro-l,5- 
benzothiazepin-3-vll-iV ? -f(3.5-DifluorQnhenvl)acetvIl-L-alaninamide(23) 

Using a procedure similar to that described in Example 1 1, except using (2,3-cis)-3- 

1 5 amino-5-cyclohexyl-2-phenyl-2,3-dihydro- 1 ,5-benzothiazepin-4(5H)-one (23b) 1 30mg, 

0.37mmol) as the amine component, the title compound (23) was obtained in a 1:1 mixture 
with the 2S,3S diastereomer (210 mg, 98%) as an off white solid. ] H NMR (300 MHz, CDC1 3 ) 
50.84 (d, 1.5H), 1.10 (m, 2H), 1.13 (d, 1.5H), 1.2-1.9 (m, 7H), 2.19 (m, 1H), 3.41 (s, 2H), 
4.15 (m, 1H), 4.55 (m, 2H), 5.03 (d, 1H), 5.69 (m, 0.5H), 5.99 (m, 0.5H), 6.35 (dd, 1H), 6.73 

20 (d, 2.5H), 7.35 (m, 7H), 7.47 (m, 1 .5H), 7.75 (d, 1H). MS APCI, m/z = 578 (M+l). LC/MS: 
3.35 min. 

The starting amine, (2,3-cis)-3-amino-5-cyclohexyl-2-phenyl-2,3-dihydro-l,5- 
benzothiazepin-4(5H)-one (23b) was prepared in the following manner: 

a. Benzyl K2 < 3-c^-5-cvclohex-2-en-l-vl-4-oxo-2-phenvl-2.3.4.5-tetrahvdro-l,5- 
25 benzothiazepin-3-vn carbamate (23a) 

Using a procedure similar to that described in Example 2, part a, substituting benzyl 
[(2,3-cis)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate(5c) (500 
mg, 1.24 mmol) as the amide component, the title compound (23a) was obtained in a 1:1 
mixture with the 25,35" diastereomer (400 mg, 67%) as a white solid, (recrystallized from 
30 ether). MS APCI, m/z = 485 (M+l). LC/MS: 3.3 1 . 

b. (2.3-cfa)-3-Amino-5-cvclohexvl-2-phenvl-2.3-dihvdro-1.5-benzothiazepin-4 (5H)-one 

£23b) 
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Using a procedure similar to that described in Example 1, part d Method C, except 
using benzyl [(2,3-cis)-5-cyclohex-2-en-l-yl-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-3-yl]carbamate (23a), (360 mg, 0.749mmol) as the protected amine 
component, the title compound (23b) was obtained (247 mg, 94%) as a white semi-solid. *H 
5 NMR (300 MHz, CDC1 3 ) 61.31-1.89 (m, 12h), 2.21 (m, 1H), 3.62 (d, 1H, J= 7.0 Hz), 4.69 (d, 
1H, J= 7.0 Hz), 7.27-7.49 (m, 8H), 7.71 (m, 1H). MS APCI, m/z =353 (M+l). LC/MS: 2.45 
min. 

Example 24. 7y ; -r(2Jg,3 J RV7-Chloro-5-cvclohexvl-4-oxo-2-Dhenvl-2,3,4. 5-tetrahvdro-1.5- 
benzothiazepin-3-vn-iV 3 -f(3.5-difluorophenvl)acetvll-L-alaninamide (24) 

10 Using a procedure similar to that described in Example 11, except using (2,3-cis)-3- 

amino-7-chloro-5-methyl-2-phenyl-2,3-dihydro- 1 ,5-benzothiazepin-4(5H)-one hydrobromide 
(24b) (91mg, 0.194mmol) as the amine component, the title compound (24) was obtained in a 
1:1 mixture with the 2S,2>S diastereomer (1 14 mg, 96%) as an off white solid. The 
diastereomers were separated by flash column chromatography (Rf=0.25 vs 0.30 for (25,35), 

15 35%ethyl acetate-Hexanes) eluting with 25-50% ethyl acetate-hexanes to afford the pure title 
compound (35 mg) as a white solid. *H NMR (300 MHz, CDC1 3 ) 51.14 (d, 3H), 1.2-2.1 (m, 
9H), 2.19 (m, 1H), 3.41 (s, 2H), 4.14 (m, 1H), 4.52 (m, 2H), 5.00 (d, 1H), 5.70 (d, 1H), 6.34 
(d, 1H), 6.40 (d, 1H), 6.76 (m, 2.5H), 7.3-7.4 (m, 6.5H), 7.67 (d, 1H). MS APCI, m/z = 612 
(M+l). LC/MS: 3.28min. 

20 The starting amine, (2,3-cis)-3-amino-7-chloro-5-cyclohexyl-2-phenyl-2,3-dihydro- 

l,5-benzothiazepin-4(5H)-one (24b) was prepared in the following manner: 

a. Benzvl r(2.3-cis)-7-chIoro-5-cvclohex-2-en-l-vl-4-oxo-2-phenvl-2.3,4.5 -tetrahvdro-l ,5- 
benzothiazepin-3-vncarbamate (24a) 

Using a procedure similar to that described in Example 2, part a, substituting benzyl 
25 [(2,3-cis)-7-chloro-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate 
(13b) (290 mg, 0.66 mmol) as the amide component, the title compound (24a) was obtained 
in a 1:1 mixture with the 2S,3S diastereomer (220 mg, 64%) as a white solid, (recrystallized 
from ether). MS APCI, m/z = 519 (M+l). LC/MS: 3.51 min. 

b. (2.3-cis)-3-Amino-7-chloro-5-cvclohexvl-2-phenvl-2.3-dihvdr o-1.5-benzothiazepin- 

30 4(5H)-one hvdrobromide (24b) 

A mixture of benzyl [(2,3-cis)-7-chloro-5-cyclohex-2-en-l-yl-4-oxo-2-phenyl-2,3,4,5- 
tetrahydro-l,5-benzothiazepin-3-yl]carbamate (24a), (200 mg, 0.622mmol) and 10% Pd/C 
(200 mg, DeGussa type 50%wt H 2 Q) in glacial acetic acid (25 mL) was hydrogenated at 50 
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psi H2 for overnight. The reaction mixture was filtered through diatomaceous earth and 
concentrated in vacuo. The crude oil (still contained unreduced CBZ) taken up in acetic acid 
(2 mL) added 30% HBr / acetic acid (2 mL) heated to 50°C for lh, evaporated, recrystallized 
from ether to afford the title compound (with 10% des CI product) as a white solid (115 mg, 
5 64%). *H NMR (300 MHz, d6-DMSO) 51.03-2.14 (m, 11H),4.13 (d, 1H, J= 7.0 Hz), 4.96 (d, 
1H, J= 7.0 Hz), 7.45 (s, 5H), 7.53-7.63 (m, 2H), 7.79 (m, 1H), 7.93 (br 3H). MS APCI, m/z = 
387 (M+l). LC/MS: 2.55 min. 

Example 25. A^-fO.S-Difluorophenvnacetvn-iV^irei;^^^- ri-naphthvlV5-oxo-l,4- 
thiazepan-6-vn-L-alaninamide (25) 

10 Using a procedure similar to that described in Example 1 1, except using (6,7-cz'.s)-6- 

amino-7-(l-naphthyl)-l,4-thiazepan-5-one hydrobromide (25e) (HOmg, OJOmmol) as the 
amine component, the title compound (25) was obtained after recrystallization from ether in a 
1:1 mixture with the 25,35 diastereomer (82 mg, 55%) as a white solid. 'HNMR (300 MHz, 
CDCI3) 80.57 (d, 1.5H), 1.12 (d, 1.5H), 2.88-3.10 (m, 2H), 3.24 (s, 1H), 3.41 (s, 1H), 3.75- 

15 3.95 (m, 2H), 4.25 (m, 1H), 5.39 (m, 1H), 5.66 (d, 0.5H), 6.09 (d, 0.5H), 6.35 (t, 1H), 6.6-6.8 
(m, 2.5H), 6.76 (m, 2.5H), 6.86 (d, 0.5H), 7.03 (d, 0.5H), 7.3-7.5 (m, 3H), 7.61 (dd, 1H), 7.7- 
7.9 (m, 2 H), 7.96 (m, 1H). MS APCI, m/z = 498 (M+l). LC/MS: 2.1 min. 

The starting amine, (6,7-cw)-6-amino-7-(l-naphthyl)-l,4-thiazepan-5-one 
hydrobromide (25e), was prepared in the following manner: 

20 a. Methvl (2Z^-2-(rfbenzvloxv)carbonvnaminol-3-(l-naphthvnacrvlate (25a) 

Using a procedure similar to that described in Example 1 part a, except using 1- 
naphthylaldehyde (2.04mL, 15.0 mmol) as the aldehyde component, the crude product was 
obtained as an oil (6.0g). After recrystallization from ethyl acetate-ether-hexanes (cold) the 
pure title compound (25a) was obtained (3.9 g, 72 %) as a white solid. MS APCI, m/z =362 

25 (M+l), 2.77 min. 

b. Methvl TV-f (benzvIoxv)carbonvll-5-(2-f (fert-butoxvcarbonvl)aminol ethvl)-3-(l- 
naphthvDcysteinate (25b) 

Using a procedure similar to that described in Example 10 part b, substituting methyl 
(22)-2-{[(benzyloxy)carbonyl]amino}-3-(l-naphthyl)acrylate (25a) (2.8 g, 7.75mmol) as the 

30 acrylate component and tert-butyl (2-mercaptoethyl)carbamate (5.3g, 29.9 mmol) as the thio 
component (stirred 5 days), the title compound (25b) was obtained (3.3 g, 79 %) as a semi- 
solid. 
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c. Methyl ^-(Z-aminoethvn-iV-rfbenzvloxv^carbonvn-a-a-naph thvncvsteinate 

hydrochloride (25c) 

To a stirred solution of methyliV-[(benzyloxy)carbonyl]-5 , -{2-[(rer^- 
butoxycarbonyl)amino]ethyl}-3-(l-naphthyl)cysteinate (25b} (3.3g, 6.13 mmol) in ethyl 
5 acetate (80 mL) at -30°C, was bubbled over HC1 gas for 10 min, stirred at -30° for 15 min 
and then allowed to RT for 3 h. Evaporation to near dryness and precipitation from ether 
afforded pure title compound (25c) (2.6g, 89%) as a white solid. MS APCI, m/z =439 (M+l), 
2.34 min. 

d. Benzyl \ (6. 7-c/5)-7-(l-naphthvl)-5-oxo-l,4-thiazepan-6-vIlca rbamate (25d) 

10 To a stirred solution of methyl 5-(2-aminoethyl)-iV-[(benzyloxy)carbonyl]-3-(l- 

naphthyl)cysteinate hydrochloride (25c) (2.0 g, 4.2 mmol) in dichloromethane (35 mL) under 
nitrogen at 0 C was added via syringe a 2M solution of trimethyl aluminum (5 mL, 10.0 
mmol), the reaction allowed to warm to RT and stirred overnight. The reaction was cooled to 
0°C and 1 N HC1 added carefully until bubbling stopped, then 0.5 N HC1 was added (20 mL). 

15 The aqueous layer was extracted with dichloromethane (2x20 mL), the organic layer dried 
(MgS0 4 ), filtered and evaporated to yield 2 g of crude product as a 3:1 mixture with the 6,7- 
trans product. Purification using flash column chromatography (1% methanol- 
dichloromethane) afforded the title compound (25d) (610 mg, 36 %) as a white solid. MS 
APCI, m/z =407 (M+l), 2.37min. 

20 e. (6.7-cts)-6-Amino-7-(l-naphthvl)-1.4-thiazepan-5-one hvd robromide (25e) 

Using a procedure similar to that described in Example 1, part d Method D, except 
using benzyl [(6,7-cw)-7-(l-naphthyl)-5-oxo-l,4-thiazepan-6-yl]carbamate (25d), (590 mg, 
1.45mmol) as the protected amine component, the title compound (25e) was obtained (500 
mg, 88%) as a light yellow solid. J H NMR (300 MHz, d6-DMSO) 52.67-2.79 (m, 1H), 2.83- 

25 2.94 (m, 1H), 3.63-3.85 (m, 2H), 5.11 (m, 1H), 5.29 (d, 1H, J= 4.0 Hz), 7.42-7.68 (m, 4H), 
7.88-8.02 (m, 2H), 8.14 (d, 1H), 8.22 (br, 3H), 8.71 (br t, 1H). MS APCI, m/z = 273 (M+Na), 
LC/MS: 1.23 min. 

Example 26. (25V24(3.5-Difluorophenvl)acetvllamino-N-r (6R.7i?)-7- (l-naphthvl)-5-oxo- 
L4-thiazepan-6-vll -2-phenvlacetamide (26) 

30 To a solution of (2,S)-2-amino-iV-[(6,7-cw)-7-(l-naphthyl)-5-oxo-l,4-thiazepan-6-yl]- 

2-phenylacetamide hydrochloride (26b) (53mg, 0.12mmol) in dichloromethane (15ml) at 0°C 
under nitrogen was added leq NMM (13ul, 0.12mmol), followed by the 3, 5- 
difluorophenylacetic acid (21 mg, 0.12mmol), HOBt-hydrate (40mg, 0.264mmol), 
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EDAC.HC1 (35mg, 0.18mmol) andNMM (34 uL, O.lSmmol). The reaction mixture was 
stirred 2 h at 0°C, concentrated in vacuo and partitioned between H2O (100ml) and ethyl 
acetate (125ml). The organic phase was collected and consecutively washed with HC1 (2x), 
H 2 0, saturated NaHC0 3 , and brine, dried and the solvent removed in vacuo to yield a crude 
5 semi-solid. This material was purified by flash column chromatography (5%methanol-CHCl 3 ) 
to afford the title compound (26) as a 1 :1 mixture with the 2S,3S diastereomer (46 mg, 69%) 
as a white solid. 'HNMR (300 MHz, CDC1 3 ) 52.77-2.96 (m, 2H), 3.47 (s, 2H), 3.57-3.78 (m, 
2H), 5.25-5.40 (m, 2.5H), 5.49 (d, 0.5H), 6.31 (t, 0.5H), 6.54 (t, 0.5H), 6.66-6.86 (m, 6H), 
6.95 (t, 1H), 7.06-7.25 (m, 4H), 7.32-7.49 (m, 3H), 7.54 (d, 0.5H), 7.62 (d, 0.5H), 7.79 (t, 
10 1H), 6.86 (d, 0.5H), 7.95 (d, 0.5H). MS APCI, m/z - 560 (M+l). LC/MS: 2.34 min. 

The starting amine, (26)-2-amino-7Y-[(6,7-cw)-7-(l-naphthyl)-5-oxo-l,4-thiazepan-6- 
yl]-2-phenylacetamide hydrochloride (26b), was prepared in the following manner: 

a. fcrt-Butvl (dS\-2-i f(6.7-CMV7-(l-naphthvn-5-oxo-1.4-thiazeDan-6-vll a minol-2-oxo-l- 
phenvlethvDcarbamate (26a) 

15 To a solution of (6,7-cj's)-6-amino-7-(l-naphthyl)-l,4-thiazepan-5-one (25e) (162 mg, 

0.545 mmol) in dichloromethane (15ml) at 0°C under nitrogen was added (2S)-[(tert- 
butoxycarbonyl)amino](phenyl)acetic acid (137 mg, 0.545 mmol) followed by HOBt-hydrate 
(190mg, 1.24mmol), EDAC.HC1 (162mg, 0.850mmol) andNMM (93 uL, 0.850mmol). The 
reaction mixture was stirred 1.5 h at 0°C and for 30 min at RT, concentrated in vacuo and 

20 partitioned between H 2 0 (25ml) and ethyl acetate (25ml). The organic phase was collected 
and consecutively washed with 0.5 N HC1 (2x), H 2 0, brine, dried and the solvent removed in 
vacuo to give the title compound (29a)(272 mg, 95%) as a light pink solid. MS APCI, m/z = 
528 (M+Na), LC/MS: 2.36 min. 

b. r25>-2-Amino-iV-r(6.7-c/sV7-fl-naphthvn-5-oxo-1.4-thiazepan-6-vl1-2- 
25 phenvlacetamide hydrochloride (26b) 

Using a procedure similar to that described in Example 25, part c, except using ter?- 
butyl((15)-2-{[(6,7-cw)-7-(l-naphthyl)-5-oxo-l,4-thiazepan-6-yl]amino}-2-oxo-l- 
phenylethyl)carbamate (26a) (130 mg, 0.257 mmol) as reactant, the title compound (26b) 
(1 14mg, 99%) was obtained as a white solid. MS APCI, m/z = 406 (M+Na), LC/MS: 1 .55, 
30 1.64 min. 

Example 27. (l^-a-Hvdroxy-^methvl-N-fd^^-KejZJJg^^-d-naphth vlVS-oxo-l^- 
thiazepan-6-vllamino-2-oxo-l-PhenvIethvnpentanamide(27) 
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Using a procedure similar to that described in example 28, except using (2>S>2-amino- 
N-[(6,l-cis)-l-(l -naphthyl)-5-oxo-l ,4-thiazepan-6-yl]-2-phenylacetamide hydrochloride 
(26b) (50mg, 0.1 13mmol) as the amine component, the title compound (27) was obtained in a 
1 : 1 mixture with the 6S,1S diastereomer (30 mg, 5 1 %) as a white solid. *H NMR (300 MHz, 
5 CDC1 3 ) 50.82-0.88 (dd, 6H), 1.2-1.4 (m, 2H), 1.73 (m, 1H), 2.76-3.05 (m, 2H), 3.61 (m, 
1.5H), 3.74-3.98 (m, 1.5H), 5.15-5.34 (m, 1.5H), 5.56 (q, 1H), 5.72 (d, 0.5H), 7.0-7.36 (m, 
7H), 7.35-7.55 (t, 3H), 7.73 (dd, 1H), 7.8-8.0 (m, 3H), 8.13 (t, 1H), 8.32 (dd, 1H). MS APCI, 
m/z = 520(M+1). LC/MS: 2.29 min. 

Example 28. r25 r )-2-Hvdroxv-4-methvI-N-ffl^-2-oxo-2-r(2ig.35 , )-4-o xo-2-phenvl-2,3,4,5- 
10 tetrahvdro-l,5-benzoxazepin-3-vnamino-l-phenvIethvlmentanamide(28) 

To a solution of (2^)-2-amino-7V-[(2,3-cz.y)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yl]-2-phenylacetamide (58b) (110 mg,0.284mmol) in dichloromethane 
(12ml) at 0°C under N 2 was added the (2£)-2-hydroxy-4-methylpentanoic acid (38 mg, 
0.284mmol) followed by addition of HOBt-hydrate (70mg, 0.454mmol), EDAC.HC1 (65mg, 

1 5 0.341mmol) and NMM (37 uL, 0.29mmol). The reaction mixture was stirred 2 h at 0°C, 

concentrated in vacuo and partitioned between water (100ml) and ethyl acetate (125ml). The 
organic phase was collected and consecutively washed with HC1 (2x), water, saturated 
NaHC0 3 , and brine, dried and the solvent removed in vacuo to yield a crude semi-solid (140 
mg). This material was purified by flash column chromatography eluting with 5% methanol- 

20 chloroform to afford the title compound (28) as a 1 : 1 mixture with the 2S,3R diastereomer 

(1 10 mg, 77%) as a white solid. l H NMR (300 MHz, CDCI3) 50.77-0.88 (dd, 6H), 1.2-1.4 (m, 
2H), 1.73 (m, 1H), 3.85 (m, 0.5H), 3.94 (m, 0.5H), 4.96 (t, 0.5H), 5.11 (t, 0.5H), 5.33 (t, 
0.5H), 5.52-5.66 (m, 2.5H), 6.90 (d, 1H), 7.1-7.4 (m, 13H), 8.01 (dd, 1H), 8.19 (t, 1H), 10.23 
(s, 0.5H), 10.29 (s, 0.5H). MS APCI, m/z = 502(M+1). LC/MS: 2.36 and 2.44 min. 

25 Example 29. iV 2 -f(2^)-2-Hvdroxv-4-methvlpentanovn-iV J -r(2jg35 , )-4-oxo -2-phenvl- 
2,3.4.5-tetrahydro-1.5-benzoxazepin-3-vn-L-leucinamide (29) 

Using a procedure similar to that described in example 28, except using iV y -[(2,3-cw)- 
4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzoxazepin-3-yl]-L-leucinamide(29b) 
(80mg,0.217mmol) as the amine component, the title compound (29) was obtained in a 1:1 

30 mixture with the 2S,3S diastereomer (90 mg, 86%) as an off white solid. ] H NMR (300 MHz, 
CDCI3) 50.73-0.88 (m, 12H), 1.2-1.5 (m, 6H), 1.73 (m, 1H), 3.81 (m, 1H), 4.33 (m, 1H), 4.96 
(t, 0.5H), 5.03 (t, 0.5H), 5.33 (dd, 1H), 5.60 (dd, 1H), 7.1 1-7.27 (m, 4H), 7.28-7.38 (m, 5H), 



WO 2004/031154 PCT/SE2003/001534 

- 70 - 

7.53 (d, 0.5H), 7.61 (t, 1H), 7.77 (d, 0.5H), 10.28 (s, 0.5H), 10.30 (s, 0.5H). MS APCI, m/z = 
482(M+1). LC/MS: 2.28 min. 

The starting amine, y-[(2,3-cij)-4-oxo-2-phenyl-2 3 3,4,5-tetrahydro^l,5- 
benzoxazepin-3-yl]-L-leucinamide (29b) . was prepared in the following manner: 
5 a.iV 2 -rferf-Butoxvcarbonvll-iV J -rf2.3-c^-4-oxo-2-p henvl-2,3,4,5-tetrahvdro-l,5- 

benzoxazepin-3-vll-L-leucinamide (29a) 

To a suspension of (2,3-cw)-3-amino-2-phenyl-2,3-dihydro-l,5-benzoxazepin-4(5ii)- 
one hydrochloride (6e) (85 mg,0.292mmol) in dichloromethane (15ml) at 0°C under N 2 was 
added leqNMM (32ul, 0.292mmol) and 4 drops DMF and the mixture stirred for 5 min. To 

10 the reaction mixture was added iV-[(2,2-dimethylpropanoyl)oxy]-L-leucine (73 mg, 

0.292mmol), HOBt-hydrate (72mg, 0.467mmol), EDAC.HC1 (67mg, 0.351mmol) andNMM 
(39 uL, 0.351mmol). The reaction mixture was stirred 2 h at 0°C, concentrated in vacuo and 
partitioned between water (25ml) and ethyl acetate (25ml). The organic phase was collected 
and consecutively washed with water, brine, dried and the solvent removed in vacuo to give 

15 the title compound (29a) (135 mg, 98%) as a white solid. 

b. jV i -r(2.3-m)-4-Oxo-2-phenvl-2.3.4.5-tetrahvdro-1.5-benzoxazepin-3-v ll-L-leucinamide 

trifluoroacetate (29b) 

To a solution of iV 2 -[tert-butoxycarbonyl]-iV 7 -[(2,3-cw)-4-oxo-2-phenyl-2,3,4,5- 
tetrahydro-l,5-benzoxazepin-3-yl]-L-leucinamide (29a) in dichloromethane (1ml) at 0°C 

20 under N 2 was added a solution of 30% TFA in dichloromethane (2ml). The reaction mixture 
stirred at 0°C for 1 h and then at ambient temperature for 30 min., concentrated in vacuo to 
give the title compound (29b) as the TFA salt (105 mg, 88%) as a white solid. 'H NMR (300 
MHz, d6-DMSO) 50.81 (m, 6H), 0.89 (m, 0.5 H), 1.30 (m, 1H), 1.45 (m, 1H), 1.56 (m, 0.5H), 
4.45 (bm, 3H), 5.11 (q, 1H), 5.61 (t, 1H), 7.22 (m, 3H), 7.39 (m, 4H), 8.08 (m, 2H), 8.48 (d, 

25 0.5H), 8.53 (d, 0.5H), 10.30 (s, 0.5H), 10.40 (s, 0.5H). 

Example 30. TV^rO.S-DifluoroDhenvDacetvll-^-rr 6S,7ig)-4-methvl- 5-oxo-7-phenvl-l,4- 
oxazepan-6-vn-L-aIaninamide (30) 

Using a procedure similar to that described in example 11, except using (6,l-cis)-6- 
amino-4-methyl-7-phenyl-l,4-oxazepan-5-one hydrochloride (3JM) (100mg,0.389mmol) as 

30 the amine component, to afford 150 mg crude product. After filtering thru a small plug of 
silica (chloroform) the title compound (30) was obtained in a 1:1 mixture with the 6R,1S 
diastereomer (122 mg, 70%) as a white foam. 'H NMR (300 MHz, CDC1 3 ) 50.81 (d, 1.5H), 
1.18 (d, 1.5H), 3.11 (s, 3H), 3.40 (m, 1H), 3.45 (s, 1H), 3.46 (s, 1H), 3.73 (m, 1H), 3.92 (m, 
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2H), 4.25 (m, 1H), 4.97 (dd, 1H), 5.19 (q, 1H), 5.77 (d, 0.5H), 6.08 (d, 0.5H), 6.7-6.9 (m, 3H), 
7.2-7.3 (m, 6H). MS APCI, m/z = 446(M+1). LC/MS: 1.85 min. 

The starting amine, (6,7-czs)-6-amino-4-memyl-7-phenyl-l,4-oxazepan-5-one 

hydrochloride (30d), was prepared in the following manner: 
5 a. r23-fraH5VA^-(2-HvdroxvethvlViV-methvl-3-phenvloxirane-2--c arhoxamide (30a) 

To a solution of ethyl (2,3-^ra«j')-3-phenyloxirane-2-carboxylate (10 g, 52.0 mmol) in 
methanol (20 mL) at -20°C was added 2-(methylamino)ethanol (4.6 g, 62.0 mmol) followed 
by catalytic sodium methoxide (25%, 20 drops). The reactionwas then set in a freezer (-20C) 
for 10 days, diluted with 10% HC1 (10 drops), water (100 mL), extracted with 
10 dichloromethane (2x), and the organic layers combined, dried, filtered and evaporated to 

afford the title compound (30a) (9.7 g, 84%). MS APCI, m/z = 222 (M+l). LC/MS: 1.03 min. 

b. (6.7^m/t5)-6-Hvdroxv-4-methvl-7-phenvl-1.4-oxazeD an-5-one(30b) 

To a stirred solution of (2,3-^ans)-iV-(2-hydroxyethyl)-^-methyl-3-phenyloxirane-2- 
carboxamide (30a) (5.4 g, 24.4 mmol) in anhydrous THF (300 mL) was added 10 mol% of 
1 5 Mgl 2 (670 mg, 2.44mmol, 98% purity) and the mixture heated to reflux overnight, cooled, and 
evaporated to a crude orange oil. Isocratic flash column chromatography (1% methanol- 
dichloromethane) returned the title compound (30b_)(2.7 g, 50%). MS APCI, m/z = 222 (M+l) 
LC: 1.78min.(Method A) 

c. (6.7-cfo)-6-Azido-4-methvi-7-phenvI-1.4-oxazep an-5-one (30c) 

20 To an ice cooled solution of (6,7-fr-am)-6-hydroxy-4-methyl-7-phenyl- 1 ,4-oxazepan- 

5-one (30b) (900mg, 4.1mmol) in dichloromethane (20 mL) was added lutidine ((524uL, 4.5 
mmol), followed by dropwise addition of triflic anhydride (753uL, 4.4 mmol) in 
dichloromethane (3 mL) and the mixture stirred at 0°C for 20 min, concentrated under vacuo 
to give crude triflate (containing 32% starting (30b)). The crude intermediate dissolved in 

25 DMF (5mL), cooled to 0°C, sodium azide (1 .33 g, 20.5mmol) added all at once. The mixture 
stirred at 0°C for 1 h., then at RT overnight. The mixture diluted with water (50 mL) and 
extracted with ethyl acetate (2x). The organic extract was collected, washed consecutively 
with saturated aqueous sodium bicarbonate (2x), and brine, dried, filtered and evaporated 
(1 .lg dark oil). The crude product was purified by flash chromatography (3% methanol- 

30 dichloromethane) to yield nearly pure title (30c) (385 mg, 38%). MS APCI, m/z = 247 (M+l) 
218 (M+l-N 2 ). LC/MS: 1.75 min. 

d. (6.7-ci5)-6-Amino-4-methvl-7-phenvl-1.4-oxazepan-5-one h ydrochloride (30d) 
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A mixture of (6,7-ci5)-6-azido-4-methyl-7-phenyl-l,4-oxazepan-5-one(30c) (300 mg, 
1.54 mmol) and 10% Pd/C (30 mg , DeGussa type 50% wt water) in absolute ethanol (45 mL) 
and IN HC1 (3 mL, 3.0 mmol) was hydrogenated at 20 psi for 3 days. The reaction mixture 
was filtered through diatomaceous earth and concentrated in vacuo to afford the title 
5 compound as a white solid (170 mg, 43%). *H NMR (300 MHz, d6-DMSO) 53.02 (s, 3H), 
3.43 (m, 2H), 3.91-4.17 (m, 2H), 4.85 (m, 1H), 5.10 (m, 1H), 7.27-7.45 (m, 5H), 8.32 (br, 
3H). MS APCI, m/z = 221 (M+l). LC/MS: 0.68 min. 

Example 31. iV 2 -ff3.5-Difluorophenvnacetvll-iV ? -f(2^,65,7jgV4-meth vl-5-oxo-2,7- 
diphenvl-l,4-oxazepan-6-vIl-L-aIaninamide (31) 

1 0 Using a procedure similar to that described in example 1 1 , except using 

(25Z?,6 1 S7?,7^.S)-6-amino-4-methyl-2 ) 7-diphenyl- 1 ,4-oxazepan-5-one hydrochloride (31d) 
(100mg,0.34mmol) as the amine component, the title compound (31) was obtained in a 1:1 
mixture with the 6R,1S diastereomer (160 mg, 90%) as a white solid. ] H NMR (300 MHz, 
CDC1 3 ) 50.73 (d, 1.5H), 1.13 (d, 1.5H), 2.88 (s, 1.5H), 2.92 (s, 1.5H), 3.45 (s, 2H), 3.53, (m, 

15 1H), 4.1-4.3 (m, 2H), 4.86 (m, 1H), 5.13 (dd, 1H), 5.30 (m, 1H), 5.61 (d, 0.5H), 6.06 (d, 
0.5H), 6.68-6.92 (m, 3H), 7.2-7.4 (m, 1 1H). MS ES + , m/z = 522(M+1). HPLC: 2.93 min. 
(Method A). 

The starting amine, (6,7-cz'5')-6-amino-4-methyl-7-phenyl-l,4-oxazepan-5-one 
hydrochloride Old) , was prepared in the following manner: 
20 a. a.3-fransVjV-(2-Hvdroxv-2-pheiivlethvIViV-methvl-3-phenvloxiran e-2-carboxamide 

£31ai 

To a solution of ethyl (2,3-*rans)-3-phenyloxirane-2-carboxylate (5.0g, 23.9 mmol) in 
methanol (10 mL) at -20°C was added 2-(methylamino)-l-phenylethanol (4.29 g, 28.4 mmol) 
followed by catalytic sodium methoxide (25%, 10 drops). The reaction was placed in a freezer 
25 (~-20C) for 2 days, filtered and washed with cold methanol to afford the title compound (31a) 
as a white solid (3.3 g, 46%). 

b. ajfcy^^igJ^jRVe-Hvdroxv^-methvl^.T-diphenvl-l^-oxazep an-S-oneOlb) 

To a stirred solution of (2,3-/ra«j)-7v r -(2-hydroxy-2-phenylethyl)-iV r -methyl-3- 
phenyloxirane-2-carboxamide (31a) (2.1 g, 7.6 mmol) in anhydrous THF (300 mL) was added 
30 10 mol% of Mgl 2 (215 mg, 0.76 mmol, 98% purity) and the mixture heated to reflux over a 
weekend, cooled, and evaporated to an orange oil. Isocratic flash column chromatography 
(1% methanol-dichloromethane) afforded the title compound (31b) (900 mg, 43%). MS 
APCI, m/z = 298 (M+Na). LC: 2.84 min.(Method A). 



WO 2004/031154 



-73- 



PCT/SE2003/001534 



c. (2ig^.6^ig,7J^-6-Azido-4-methvI-2J-diDhenvl-l ,4-oxazepan-5-one (31c) 

To an ice cooled solution of (l/^.e^J^-e-hydroxy^-methyl^J-diphenyl-l,^- 
oxazepan-5-one (31b) (1.9g, 6.39mmol) in dichloromethane (45 mL) was added lutidine (1.12 
mL, 9.6 mmol), followed by dropwise addition of triflic anhydride (1.6 mL, 9.6 mmol) in 
5 dichloromethane (5 mL), and the mixture stirred at 0°C for 20 min, concentrated under vacuo 
(cold), then under high vacuum for 20 min to give crude triflate. The crude intermediate in 
DMF (5mL) was cooled to 0°C and sodium azide (2.1 g, 32.0 mmol) added in one portion. 
The mixture stirred at 0°C for 1 h., then at RT overnight. The reaction diluted with water (100 
mL), extracted with ethyl acetate (3x), the organic extract was collected and washed 
10 consecutively with saturated aqueous sodium bicarbonate (2x), and brine, dried, filtered and 
evaporated to a dark oil. The crude product was purified by flash chromatography 
(3%methanol-dichloromethane) to yield nearly pure title (31c) (1.0 g, 48%). MS APCI, m/z = 
272(M+1-N 2 ). LC/MS: 2.36min. 

d. r25R.6i'i?.7ig5 , )-6-Ammo-4-methvl-2.7-diphenvl-L4-oxazepan- 5-one hydrochloride 
15 (31$) 

Using a procedure similar to that described in example 30, part d, except using 
(2i? 1 S',65'i? 5 7i25)-6-azido-4-methyl-2,7-diphenyl-l,4-oxazepan-5-one (31c) (l.Og, 3.1mmol) as 
the azido component, the title compound (31d) was obtained as a white solid (940 mg, 94%). 
] HNMR (300 MHz, d6-DMSO) 52.33 (s, 3H), 3.64 (m, 1H), 4.22 (m, 1H), 4.86 (m, 1H), 5.08 
20 (m, 1H), 5.26 (d, 1H, J= 6.6 Hz), 7.27-7.50 (m, 10H), 8.18 (tar, 3H). MS APCI, m/z = 
297(M+1). 

Example 32. /V^rO.S-Difluorophenvnacervn-iV^-KeigJic^^-methvl- S-oxo^-phenvl-l^- 
thiazepan-6-vll-L-alaninamide (32) 

Using a procedure similar to that described in example 11, except using (6,7-c/s)-6- 
25 amino-4-methyl-7-phenyl- 1 ,4-thiazepan-5-one (32c) (50mg,0.2 1 lmmol) as the amine 
component, the title compound (32) was obtained in a 1:1 mixture with the 6S,7S 
diastereomer (72mg, 74%) as a white foam. J H NMR (300 MHz, CDC1 3 ) 80.87 (d, 1.5H), 
1.18 (d, 1.5H), 2.87-3.08 (m, 2H), 3.13 (s, 3H), 3.46 (s, 1H), 3.48 (s, 1H), 3.6-3.7 (m, 1H), 
3.9-4.1 (m, 1H), 4.25 (m, 1H), 4.37 (dd, 1H), 5.35 (q, 1H), 5.83 (d, 0.5H), 6.07 (d, 0.5H), 
30 6.68-6.96 (m, 4H), 7.18 (m, 2H), 7.26 (m, 3H). MS APCI, m/z - 462(M+1). LC/MS: 1.88 
min. 

The starting amine, (6,7-cr's)-6-amino-4-methyl-7-phenyl-l,4-thiazepan-5-one (32c) ), 
was prepared in the following manner: 
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a. tert-Butvl [(6,7-crsV5-oxo-7-Dhenvl-l,4-thiazepan-6-vn carba mate (32a) 

To an ice cooled solution of (6J-cw)-6-amino-7-phenyl-l,4-thiazepan-5-one 
hydrobromide (7d) (165 mg, 0.52 mmol) in dichloromethane (5 mL) under N 2 was added 
TEA (153uL, 1.09 mmol), followed by di-fert-butyl carbonate (124 mg, 0.565 mmol). The 
5 mixture was stirred at 0°C for 30 min. and at RT for 2 h, the volume reduced, and the residue 
partitioned between water and ethyl acetate. The organic extract was washed with brine, 
dried, filtered and evaporated to yield the title compound (32a) as a clear oil. 

b. fert-Butvl f(6,7-cfa)-4-methvl-5-oxo-7-phenvl-1.4-thiazepan-6 -vll carbamate (32b) 

Using a procedure similar to that described in example 2 part, except using tert-butyl 
10 [(6,7-cw)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]carbamate Q2a) (74 mg, 0.22mmol) as the 
amide component, and iodomethane (14uL, 0.22 mmol) as the electrophile afforded crude 
title compound as an oil. Isocratic flash column chromatography (25% ethyl acetate-hexanes) 
afforded pure title compound (32b) (63 mg, 82%) as a clear oil. 

c. (6.7-ct5)-6-Amino-4-methvl-7-phenvl-1.4-thiazepan -5-one trifluoracetate (32c) 
15 To an ice cooled solution of tert-butyl [(6,7-c?s)-4-methyl-5-oxo-7-phenyl- 1 ,4- 

thiazepan-6-yl]carbamate (32b) (133 mg, 0.396 mmol) was added 20% TFA in 
dichloromethane (3 mL), the mixture stirred at 0°C for 1.5 h and atRT for lh, evaporated and 
placed under high vacuum overnight. Trituration with ether returned the tide compound (32c) 
as a white solid (1 15 mg, 82%). *H NMR (300 MHz, d6-DMSO) 52.84-2.94 (m, 1H), 3.07 (s, 
20 3H), 3.18 (m, 1H), 3.80-3.91 (m, 1H), 4.21 (m, 2H), 5.17 (d, 1H, J= 3.5 Hz), 7.22 (m, 2H), 
7.33 (m, 3H), 8.17 (br, 3H). MS APCI, m/z = 237(M+1). LC/MS: 0.79 min. 
F J xaTPPle33.iV 2 -r(3.5-Difluoronhenvl)acetvll-iV i -r(3ig,65 '.7ig)-4-methvl-5-oxo-3,7- 

diphenvl-1 ,4-oxazepan-6-vll-L-alaninamide (33) 

Using a procedure similar to that described in example 11, except using (3R,-6,l-cis)- 
25 6-amino-4-methyl-3,7-diphenyl-l,4-oxazepan-5-one hydrochloride (33d) (60mg,0!80mmol) 
as the amine component, afforded crude product (lOOmg). After filtering thru a small plug of 
silica (chloroform) the title compound (30) was obtained in a 1 :1 mixture with the 6R,7S 
diastereomer (55 mg, 59%) as a white foam. 

'HNMR (300 MHz, CDCI3) 81.04 (d, 3H), 2.78 (s, 3H), 3.42 (s, 2H), 4.00, (m, 2H), 4.41 (t, 
30 1H), 5.00 (d, 1H), 5.23 (m, 1H), 5.50 (m, 2H), 6.76 (m, 3.5H), 7.25-7.35 (m, 7.5H), 7.44 (m, 
3H). MS APCI, m/z = 522(M+1). LC/MS: 2.30 min. 

The starting amine, (3i?-6,7-cw)-6-amino-4-methyl-3,7-diphenyl-l,4-oxazepan-5-one 

hydrochloride (33d) , was prepared in the following manner: 
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a. r2iLy.3.R^-iV-ffligV2-Hvdroxv-l-phenvlethvll-iV-met hyl-3-Dhenvloxirane-2- 
carboxamide (33a) 

To a solution of ethyl (2,3-frarcs)-3-phenyloxirane-2-carboxylate (13.4g, 70.2 mmol) 
in methanol (35 mL) at -20°C was added the (2i?)-2-(methylamino)-2-phenylethanol (12.6 g, 
5 83.4 mmol) [Karim, A., et al., J. Organometallic Chem. (1986), 317(1), 93-104.], followed by 
catalytic sodium methoxide (25%, 30 drops). The reaction mixture was placed in a freezer (— 
20°C) for 3 days, diluted with 10% HC1 (10 drops), water (100 mL), and extracted with 
dichloromethane (2x). The combined organic layers were dried, filtered and evaporated to 
afford the title compound (33a) (12.2 g, 63%). MS APCI, m/z = 276 (M+l), 298 (M+Na). 
10 HPLC: 5.68, 5.74 min (Method E). 

b. (3ig.6ig,7igV6-Hvdroxv-4-methvl-3,7-diphenvI-1.4-oxazepa n-5-one (33b) 

To a stirred solution of (2i?5 , ,3^-7V-[(l,S , )-2-hydroxy-l -phenylethyl]-7V-methyl-3- 
phenyloxirane-2-carboxamide (30a) (1.7 g, 5.72 mmol) in anhydrous toluene (120 mL) was 
added Mgl 2 (1.6g, 5.72mmol, 98%purity) and the mixture vigorously stirred at RT for 32 h. 

1 5 The mixture was treated with saturated ammonium chloride (50 mL) and water (50 mL) and 
stirred for 30 min. The separated organic layer was washed consecutively with saturated 
ammonium chloride and brine, dried, filtered and evaporated to an orange oil (1.6 g). Isocratic 
flash column chromatography (2:1 hexanes-ethyl acetate) separated the title compound (33b) 
(400 mg, 24%) as a white solid from the (3S,6S,7R) diastereomer (1.0 g, 59%). There was a 

20 significant NOE observed between proton 3 and proton 7. HPLC: 1 .78 min (Method A). 

c. (3i?.65'.7igV6-Azido-4-methvl-3.7-diphenvl-l,4-oxazepan-5 -one(33c) 

Using a procedure similar to Example 31 part c, except using (3i?,6i?,7i?)-6-hydroxy- 
4-methyl-3,7-diphenyl-l,4-oxazepan-5-one (33b) (305mg, 1.02mmol) as reactant, the pure 
title compound (33c) (385 mg, 38%) was obtained as an off white solid. 

25 d. (3&6S.7ig)-6-amiao-3.7-diphenvl-1.4-oxazepan-5-one hyd rochloride (33d) 

Using a procedure similar to that described in example 30, part d, except using 
(SiJ^^^^-e-azido^-methyl-S^-diphenyl-l^-oxazepan-S-one (33c) (l.Og, 3.1mmol) as the 
azido component, gave the title compound Old) (170 mg, 96%) as a white solid. *H NMR 
(300 MHz, d6-DMSO) 52.61 (s, 3H), 4.03 (m, 1H), 4.29 (m, 1H), 5.10 (d, 1H, J= 7.9 Hz), 

30 5.38 (m, 1H), 5.52 (m, 1H), 7.31-7.52 (m, 10H), 7.94 (br, 3H). MS APCI, m/z = 297(M+1). 
Example 34. (2.y)-2-Hvdroxv-4-methvl-N-((l^-2-K65.7ig)-4-methvl-5-ox o-7-phenvl-l,4- 
oxazepan-6-yll amino-2-oxo-l-phenvlethyl)pentanamide (34) 



WO 2004/031154 



-76- 



PCT/SE2003/001534 



Using a procedure similar to that described in example 28, except using (25)-2-amino- 
jV"-[(6,7-m)-4-methyl-5-oxo-7-phenyl- 1 ,4-oxazepan-6-yl]-2-phenylacetamide (34b) 
(73mg,0.207mmol) as the amine component, afforded crude product as an oil. After filtering 
thru a small plug of silica (chloroform), the title compound (34) was obtained in a 1 :1 mixture 
5 with the 6R,1S diastereomer (80 mg, 83%) as an off white solid. l U NMR (300 MHz, CDC1 3 ) 
5 0.92 (dd, 6H), 1.52 (m, 3H), 1.82 (m, 1H), 2.58 (d, 1H), 3.03 (s, 1.5H), 3.09 (s, 1.5H), 3.17 
(m, 0.5H), 3.41 (m, 0.5H), 3.70 (m, 1.5H), 3.90 (m, 1.5H), 4.92 (d, 0.5H), 5.03 (d, 0.5H), 5.11 
(t, 0.5H), 5.17 (d, 0.5H), 5.23 (t, 0.5H), 5.33 (d, 0.5H), 6.63 (d, 0.5H), 6.79 (d, 0.5H), 6.99 (m, 
2H), 7.09 (t, 1H), 7.1-7.4 (m, 7H). MS APCI, m/z = 468(M+1). LC/MS: 2.06 min. 
1 0 The starting amine, (25)-2-amino-JV-[(6,7-ci5)-4-methyl-5-oxo-7-phenyl- 1 ,4- 

oxazepan-6-yl]-2-phenylacetamide (34b) , was prepared in the following manner: 
a. fe^Butvl(ri51-2-(rf6.7-m)-4-methvl-5-oxo-7-phenvl -1.4-oxazepan-6-yllanimo}-2-oxo- 

1-phenvlethvDearbamate (34a) 

To a suspension of (6,7-cw)-6-amino-4-methyl-7-phenyl-l,4-oxazepan-5-one 

1 5 hydrochloride (30d) (300mg, 1.17 mmol) in dichloromethane (30ml) at 0°C under N 2 was 
added (25)-[(/er/-butoxycarbonyl)amino](phenyl)acetic acid (293 mg, 1.17 mmol) followed 
by NMM (128 uT, 1.17mmol) and the mixture stirred 5 min. until solution cleared. To the 
reaction was added HOBt-hydrate (389mg, 2.60mmol), EDAC.HC1 (336mg, 1.76mmol) and 
NMM (193 uL, 1.76 mmol). The reaction mixture was stirred 2 h at 0°C, concentrated in 

20 vacuo and partitioned between water and ethyl acetate. The organic phase was collected and 
consecutively washed with 0.25 N HC1 (2x), water, brine, dried and the solvent removed in 
vacuo to give the title compound (34a) (380 mg, 72%) as a off white solid. MS APCI, m/z = 
454 (M+l) 476 (M+Na), LC/MS: 2.15 min. 

h. f2^-2-Amino-JV-fr6.7-c/s^-4-methvI-5-oxo-7-phenv l-1.4-oxazepan-6-vll-2- 

25 phenvlacetamide trifluoroacetate (34b) 

Using a procedure similar to that described in example 29, part b, except using 
butyl((l,S)-2-{[(6,7-cw)-4-methyl-5-oxo-7-phenyl-l,4-oxazepan-6-yl]ammo}-2-oxo-l- 

phenylethyl)carbamate (26a) (320 mg, 0.706 mmol), as the protected amine component, the 
title compound (26b) (220mg, 67%) was obtained as a white solid. *H NMR (300 MHz, d6- 
30 DMSO) 52.77 (s, 1.5H), 2.95 (s, 1.5H), 3.22 (m, 1H), 3.72 (m, 2H), 3.98 (m, 1H), 4.75 (m, 
0.5H), 4.90 (m, 1H), 4.96 (m, 0.5H), 5.17 (m, 1H), 6.89-7.05 (m, 2H), 7.12 (m, 0.5H), 7.21- 
7.52 (m, 8.5H), 8.55 (br, 3H). MS APCI, m/z = 354(M+1). 
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Example 35. f 2S)-2-\ ( 3,5-Difluorophenyr»acetvri amino-N-f ( 65,7 ifl-4-methyi-5-oxo-7- 
phenyl-l,4-oxazepan-6-yl1-2-phenylacetamide (35) 

Using a procedure similar to that described in example 28, except using (2»S)-2-amino- 
iV*-[(6J-cz's)-4-m^ (26b) (73.0 mg, 

5 0.207mmol) as the amine component and (3,5-difluorophenyl)acetic acid (36.0 mg, 

0.207mmol) as the acid component, afforded crude product as an oil. After filtering thru a 
small plug of silica (chloroform), the title compound (35) was obtained in a 1 :1 mixture with 
the 6R,7S diastereomer (75 mg, 71%) as a white foam. *H NMR (300 MHz, CDC1 3 ) 3.00 (s, 
1.5H), 3.08 (s, 1.5H), 3.13 (m, 1H), 3.39 (m, 1H), 3.49 (s, 1H), 3.50 (s, 1H), 3.69 (m, 1.5H), 

10 3.88 (m, 1.5H), 4.89 (d, 0.5H), 5.0-5.1 (m, 1.5H), 5.18 (t, 0.5H), 5.28 (d, 0.5H), 6.56 (d, 
0.5H), 6.6-6.8 (m, 4H), 6.94 (t, 2H), 7.05 (t 5 1H), 7.1-7.3 (m, 6.5H). MS APCI, m/z = 
508(M+1). LC/MS: 2.15 min. 
Example 36. (25V2-Cvclohexvl-2-r(3^ 
methyI-5-oxo-3,7-diphenyl-l,4-oxazepan-6-yri acetamide (36) 

1 5 Using a procedure similar to that describedin example 1 1 , except using (2^-2-amino- 

2-cyclohexyl-JV^ (36b) 
(42 mg, 0.097 mmol) as the amine component and (3,5-difluorophenyl)acetic acid (17 mg, 
O.lOmmol) as the acid component, afforded crude product. Recrystallized from ether returned 
the title compound (36) (33 mg, 58%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 50.66 (m, 

20 1H), 0.82 (m, 1H), 1.11 (m, 4H), 1.59, (m, 4H), 2.77 (s, 3H), 3.45 (s, 2H), 3.87 (dd, 1H), 3.99 
(dd, 1H), 4.37 (t, 1H), 4.98 (d, 1H), 5.23 (m, 1H), 5.51 (t, 1H), 5.64 (d, 1H), 6.7-6.85 (m, 3H), 
7.26 (m, 7H), 7.36 (d, 2H), 7.44 (m, 13H). MS APCI, m/z = 590(M+1). LC/MS: 2.59 min. 

The starting amine, (25)-2-amino-2-cyclohexyl-A r --[(3i?,6 i S r ,7^)-4-methyl-5-oxo-3,7- 
diphenyl- 1 ,4-oxazepan-6-yl] acetamide (36b) , was prepared in the following manner: 

25 a. fert-Butyl (a5Vl-cyclohexyl-2-ir(6^7in-4-mefo^^ 
yIlaminol-2-oxo ethyl) carbamate (36a) 

Using a procedure similar to that described in example 11, except using (3RfiSJRy6- 
amino-4~methyl-3,7-diphenyl- 1 ,4-oxazepan-5-one hydrochloride (33d) (53.0 mg, 0.159 
mmol) as the amine component and and (2 i S)-[(fer^-butoxycarbonyl)amino](cyclohexyl)acetic 

30 acid (41 .0 mg, 0. 159 mmol) as the acid component, yielded the title compound (36a (55 mg, 
64%) as a white solid. 
b. (2^-2-Ammo-2-cvclohexvl^ 
6-yll acetamide f36b) 



WO 2004/031154 PCT/SE2003/001534 

-78- 

Using a procedure similar to that described in example 29, part b, except using tert- 
butyl (( IS)- 1 -cyclohexyl-2- {[(65,7i?)-4-methyl-5-oxo-7-phenyl- 1 ,4-oxazepan-6-yl] amino} -2- 
oxoethyl)carbamate (36a) (52 mg, 0.10 mmol), as the protected amine component, the title 
compound was obtained as the TFA salt. The salt was partitioned between saturated NaHC0 3 - 
5 ethyl acetate, the organic extract washed with brine, dried, filtered and evaporated to afford 
pure title compound (36b) (42 mg, 99%) as a white solid. 5 H NMR (300 MHz, CDC1 3 ) 50.77- 
1.75(m, 13H), 2.80 (s, 3H), 2.84 (m, 1H), 4.01 (m, 1H), 4.43 (m, 1H), 4.99 (d, 1H, J= 7.4 Hz), 
5.23 (m, 1H), 5.56 (m, 1H), 7.26-7.49 (m, 10H), 7.78 (br, 1H). MS APCI, m/z = 436(M+1), 
LC/MS: 1.73 

10 Example 37. (2^-2-F(3.5-Difluorophenvl)acetvllammo-N-r(3ig,6 5'Jig)-4-methvl-5-oxo- 
3.7-diphenyl-l,4-oxazepan-6-vl1-2-phenylacetamide (37) 

To a solution of (26 T )-2-amino-JV-[(3 J R,65,7i?)-4-methyl-5-oxo-3,7-diphenyl-l,4- 
oxazepan-6-yl]-2-phenylacetamide (37b) (42 mg, 0.098 mmol) in dichloromethane (5ml) at 
0°C under N 2 was added the (3,5-difluorophenyl)acetic acid (17 mg, 0.098 mmol), HOBt- 

15 hydrate (33 mg, 0.215 mmol), EDAC.HC1 (28 mg, 0.147 mmol) and NMM (1 8 uL, 
0.147mmol). The reaction mixture was stirred 1 h at 0°C, concentrated in vacuo and 
partitioned between 0.25N HC1 (10ml) and ethyl acetate (10ml). The organic phase was 
collected and consecutively washed with 0.25N HC1 (2x), water, saturated NaHC0 3 , and 
brine, dried and the solvent removed in vacuo to yield an oil. After filtering thru a small plug 

20 of silica (chloroform) the title compound (37) was obtained (35 mg, 61%) as a white solid. J H 
NMR (300 MHz, CDC1 3 ) 52.67 (s, 3H), 3.49 (s, 2H), 3.97 (dd, 1H), 4.34 (t, 1H), 4.80 (d, 1H), 
5.01 (d, 1H), 5.21 (dd, 1H), 5.46 (t, 1H), 6.48 (d, 1H), 6.7-6.8 (m, 3H), 7.02 (m, 2H), 7.2-7.3 
(m, 10.5H), 7.40 (m, 3.5H). MS APCI, m/z = 584(M+1). LC/MS: 2.51 min. 

The starting amine, racemic (25)-2-amino-AT-[(3i?,65,7i?)-4-methyl-5-oxo-3,7- 

25 diphenyl- 1 ,4-oxazepan-6-yl]-2-phenylacetamide (37b) , was prepared in the following 
manner: 

a.fe^Butvl(2-(f(3^.6ig.75^-4-methvl-5-oxo-3.7-diphenvI-1.4-oxa zepan-6-vI1amino>-2- 
oxo-l-phenvlethvl)carbamate (37a) 

Using a procedure similar to that described in example 11, except using (3R,6S,7R)-6- 
30 amino-4-methyl-3,7-diphenyl-l,4-oxazepan-5-one hydrochloride (33d) (53mg, 0.159 mmol) 
as the amine component and (25)-[(terf-butoxycarbonyl)amino]phenylacetic acid (40 mg, 
0. 159 mmol) as the acid component, the title compound (37a) (55 mg, 64%) was obtained as a 
white solid. MS APCI, m/z = 552(M+Na). LC/MS:2.61 min. 
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b. f251-2-Ammo-Ar-rf3J?.6J?.75V4-methvl-5-oxo-3.7-diDh envl-1.4-oxazeDan-6-vll-2- 

phenvlacetamide (37b) 

Using a procedure similar to that described in example 25, part c, except using tert- 
butyl (2-{[(3iS,6i?,7.S , )-4-methyl-5-oxo-3,7-diphenyl-l 3 4-oxazepan-6-yl]amino}-2-oxo-l- 
5 phenylethyl)carbamate (37a) (52 mg, O.lOmmol), the title compound (27b) (42mg, 99%) was 
obtained as a white solid. *H NMR (300 MHz, CDC1 3 ) 52.77 (s, 3H), 3.99 (m, 1H), 4.16 (m, 
1H), 4.40 (m, 1H), 4.97 (d, 1H, J= 7.4 Hz), 5.25 (m, 1H), 5.57 (m, 1H), 6.84 (m, 2H), 7.13- 
7.52 (m, 15H), 7.88 (m, 1H). MS APCI, m/z = 430 (M+l). LC/MS: 1.66 min. 
Example 38. iy^-rO.S-DifluorophenvDacetvn-iV^r^^i gW-^-methnxvbenzvlVS-oxo^- 
10 phenvl-1 ,4-oxazepan-6-vl1 -L-alaninamide (38) 

Using a procedure similar to that described in example 11, except using (6,7-cis)-6- 
amino-4-(4-methoxybenzyl)-7-phenyl-l,4-oxazepan-5-one hydrochloride (38d) (100 mg, 
0.275 mmol) as the amine component, the title compound (38) was obtained in a 1 :1 mixture 
with the 6R,1S diastereomer (139mg, 91%) as a white foam. *H NMR (300 MHz, CDCI3) 
15 50.87 (d, 1.5H), 1.21 (d, 1.5H), 3.34 (m, 1H), 3.45 (s, 1H), 3.46 (s, 1H), 3.59 (m, 2H), 3.72 
(m, 1H), 3.39 (s, 3H), 4.30 (m, 1H), 4.49 (dd, 1H), 4.79 (dd, 1H), 5.00 (dd, 1H), 5.22 (q, 1H), 
5.79 (d, 0.5H), 6.08 (d, 0.5H), 6.7-6.9 (m, 5.5H), 6.97 (d, 0.5H), 7.16 (t, 2H), 7.29 (m, 5H). 
MS APCI, m/z = 552 (M+l). LC/MS: 2.29 min. 

The starting amine, (6,7-cw)-6-amino-4-methyl-7-phenyl-l,4-oxazepan-5-one 

20 hydrochloride (38d), was prepared in the following manner: 

a. (2.3-frg«yV7V-(2-Hvdroxvethvn-iV-(4-methoxvbenzvlV3-phenvl oxirane-2-carboxamide 

I38a) 

Using a procedure similar to that described in example 31 part a, except using 2-[(4- 
methoxybenzyl)amino]ethanol (5.85 g, 32.3 mmol) as the amine component, the title 
25 compound (38a) (8.3 g, 93%) was obtained as a white solid. 

b. (6.7-/fa/tyV6-Hvdroxv-4-(4-methoxvbenzvlV7-phenvl-l,4-o xazepan-5-one(38b) 

To a stirred solution of (2,3-/ra«^)-iV-(2-hydroxyethyl)-/V-(4-methoxybenzyl)-3- 
phenyloxirane-2-carboxamide (38a) (3.9 g, 11.9 mmol) in anhydrous THF (350 mL) was 
added 20 mol% of Mgl 2 (667 mg, 2.4 mmol, 98% purity)and the mixture heated to reflux for 
30 lh, cooled, evaporated, and partitioned between ethyl acetate and saturated ammonium 

chloride. The organic layer was washed with saturated ammonium chloride, dried, filtered, 
and evaporated to an orange oil. Isocratic flash column chromatography (40% ethyl acetate- 
hexanes) returned the title compound (38b) (3.4g, 89%) as a white solid. 
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c. (6,7-ct5V6-Azido-4-(4-methoxYbenzyl)-7-phenvl-l,4-oxazepan-5-one (38c) 

Using a procedure similar to that described in example 31 part c, except using (6,7- 
?ran^)-6-hydroxy-4-(4-methoxyberizyl)-7 -phenyl- l,4-oxazepan-5 -one (38b) (2.3 g, 7.03 
mmol) as the alcohol component, the title compound (38c) (1.4 g, 58%) was obtained as a 
5 light yellow oil. MS APCI, m/z = 353(M+1). LC/MS: 2.63 min (Method D). 

d. (6,7-ci5)-6-Ammo-4-(4-methoxvbenzvl)-7-phenvl-1.4-oxazeDan-5-one hydrochloride 
(38d) 

Using a procedure similar to that described in example 30, part d, except using (6,7- 
cw)-6-azido-4-(4-methoxybenzyl)-7-phenyl-l,4-oxazepan-5-one (38c) (1.35g, 3.84 mmol) as 
10 the azido component, the title compound (38d) (1 .3 g, 93%) was obtained as a white solid. ] H 
NMR (300 MHz, CDC1 3 ) 51.62 (bs, 2H), 3.28 (dd, 1H J=6.6, 10.0 Hz), 3.50 (m, 1H), 3.79 (s, 
3H), 3.82-3.92 (m, 2H), 4.08 (s, 1H), 4.59 (dd, 2H, J=14, 19 Hz), 4.83 (s, 1H), 6.83 (d, 2H, 
J=8.8 Hz), 7.17 (d, 2H, J=8.8 Hz), 7.27-7.44 (m, 5H). MS APCI, m/z = 327 (M+l). LC/MS: 
1.46 min. 

15 Example 39. A^-f(3.5-Difluorophenvl)acetvl1-iV J -f(2jg.35'.5a 1 y,9a^-5-methv l-4-oxo-2- 
phenvldecahvdro-1.5-benzoxazepin-3-vIl-L-alaninamide (39) 

Using a procedure similar to that described in example 11, except using 
(2i?,35,5ao , ,9a5)-3-ammo-5-methyl-2-phenyloctahydro-l 3 5-benzoxazepin-4(5i/)-° ne (2M> 
(1 lOmg, 0.401mmol) as the amine component, afforded a crude oil (200 mg). Flash column 

20 chromatography (60-100% ethyl acetate-hexanes) returned the title compound (39) (95mg, 

48%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 51.28 (d, 3H), 1.45 (m, 4H), 1.87 (m, 2H), 
2.17 (m, 2H), 3.05 (s, 3H), 3.15 (dt, 1H), 3.52 (s, 2H), 4.23 (m, 1H), 4.29 (t, 1H), 5.25 (d, 
1H), 5.43 (t, 1H), 6.02 (d, 1H), 6.46 (d, 1H), 6.73 (dt, 1H), 6.82 (m, 1.5H), 7.10 (m, 2H), 7.35 
(m, 3.5H). MS APCI, m/z = 500(M+1). LC/MS: 2.42 min. 

25 The starting amine, (2 J R,35',5a5',9aS)-3-amino-5-methyl-2-phenyloctahydro-l,5- 

benzoxazepin-4(5£f)-one (39d), was prepared in the following manner: 
a. (2.3-fm«s)-A f -r(15',2iy)-2-HvdroxvcvcIohexvn-iV-methvl-3-phenvIoxirane-2- 

carboxamide (39a) 

To a solution of ethyl (2,3-frans)-3-phenyloxirane-2-carboxylate (4.45g, 23.3 mmol) 
30 in methanol (12 mL) at -20°C was added (l,5;2£>2-(methylamino)cyclohexanol (3.0 g, 23.3 
mmol) [Lu, X. et al, Org.Proc. R&D, 2001, 5,184-185.] followed addition of catalytic sodium 
methoxide (25%, 12 drops). The reaction was placed in a freezer (-20C) for 6 days, the 
solvent evaporated and the residue purified by flash column chromatography eluting (2% 
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methanol-chloroform) to afford the title compound (39a) (3.5g, 55%). MS APCI, m/z = 
276(M+1). LC/MS: 1.77 min. 

b. f2^3^,5a^,9a^-3-Hvdroxv-5-methYl-2-phenvloctahvdro-1.5-benzoxa zeDin-4(5in-one 
(39b) 

5 To a stirred solution of (2,3-/ranj)-iV^-[(15 3 25)-2-hydroxycyclohexyl]-iV-methyl-3- 

phenyloxirane-2-carboxamide (39a) (3.6 g, 13.1 mmol) in anhydrous THF (500 mL) was 
added Mgl 2 (730 mg, 2.62 mmol, 98% purity) and the mixture stirred at reflux 16 h, cooled, 
the volume reduced to -150 mL under vacuo. The residue was partitioned between ethyl 
acetate (300 mL) and saturated ammonium chloride (200 mL), stirred 15 min and the organic 
10 layer washed with saturated ammonium chloride, brine, dried, filtered, and evaporated to a 

crude orange oil (3.8 g). After recrystallization from ethyl acetate-hexanes, the title compound 
(39b) (1.35g, 75%, 37.5% based on total 39a) was obtained as a white solid. MS APCI, m/z = 
276(M+1). LC/MS: 2.13 min. 

c. (2jg.3jg.5a J R,9a^)-3-Azido-5-inethvl-2-phenvIoctahvdro-1.5-ben zoxazepm-4(5Jr)-one 
15 (30c) 

Using a procedure similar to that described in example 31 part c, except using 
(2i?,3S,5a^9a^-3-hydroxy-5-memyl-2-phenyto^^ 

(1.3g, 4.72mmol) as the alcohol component, pure title compound (30c) (500 mg, 35%) was 
obtained. MS APCI, m/z = 301 (M+l) 272(M+1-N 2 ). LC/MS: 6.84 min (Method E). 
20 d. (25'3ie,5ajg.9a5^-3-Amino-5-methvl-2-phenvIoctahvdro -1.5-benzoxazepin-4(5^ r )-one 

hydrochloride (39d) 

Using a procedure similar to that described in example 31 part c, except using 
(2i?,3.K,5ai?,9a.S)-3-azido-5-memyl-2-phen^ 

(350 mg, 1.17 mmol) as the azido reactant, afforded a crude semi-solid. Free based was 
25 obtained (ethyl acetate-saturated NaHC03) and the material purified by flash column 

chromatography (5%methanol-dichloromethane) to afford the title compound (39d) (HOmg, 
34%) as an off white solid. ! HNMR (300 MHz, CDC1 3 ) 51.24-1.41 (m, 4H), 1.48 (br 2H), 
1.85 (m, 2H), 2.16 (m, 2H), 3.04 (s, 3H), 3.14 (m, 1H), 4.05 (m, 1H), 4.36 (d, 1H, J= 6.0 Hz), 
5.02 (d, 1H, J= 6.0 Hz), 7.21-7.34 (m, 5H). MS APCI, m/z = 275 (M+l). LC/MS:1.40 min. 
30 Example 40. ( 2S)-2-\( 3.5-DifluorophenvI)acetvll amino-N-f f 6&7 1T>-4-(4-methoxvbeiizyl)- 
5-oxo-7-phenyl-l,4-oxazepan-6-vI]-2-phenvlacetamide (40) 

Using a procedure similar to that described in example 28, except using (2»S)-2-amino- 
A r -[(6,7-cij)-4-(4-methoxybenzyl)-5-oxo-7-phenyl-l,4-oxazepan-6-yl]-2-phenylacetamide 
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hydrochloride (40b - ) (120mg,0.242mmol) as the amine component and (3,5- 
difluorophenyl)acetic acid (42 mg, 0.242 mmol) as the acid component, afforded crude 
product as an oil. Flash column chromatography (20%ethyl acetate-dichloromethane) returned 
the title compound (40) (pure diastereomer) (42 mg, 57%) as a white solid. *H NMR (300 
5 MHz, CDC1 3 ) 53.33 (m, 1H), 3.51 (s, 2H), 3.52-3.75 (m, 4H), 3.77 (t, 3H), 4.45 (d, 1H), 4.72 
(d, 1H), 4.93 (d, 1H), 5.22 (t, 1H), 5.31 (t, 1H), 6.64-6.82 (m, 6H), 6.93-7.31 (m, 12H). MS 
APCI, m/z = 614(M+1). HPLC: 4.48 min (Method B). 

The starting amine, (25)-2-amino-AT-[(6,7-ci5)-4-(4-methoxybenzyl)-5-oxo-7-phenyl- 
l,4-oxazepan-6-yl]-2-phenylacetamide hydrochloride (40b), was prepared in the following 
10 manner: 

a. te^-Butvl((l t S r >-2-ir(6.7-c/5^-4-r4-methoxvbenzvlV5-oxo-7-phenvl-l,4- oxazepan-6- 

vnaminol-2-oxo-l-phenvIethvncarbamate (40a) 

Using a procedure similar to that described in example 26 part a, except using (2S-6J- 
cz5)-6-amino-4-methyl-2,7-diphenyl-l,4-oxazepan-5-one (38d) (150 mg, 0.46 mmol) as the 
1 5 amine component, the title compound (40a) (220 mg, 86%) was obtained as a white solid. MS 
APCI, m/z = 560(M+1). LC/MS: 2.78 min. 

b. f2^-2-Amino-/Y-r(6,7-c/s)-4-f4-methoxvbenzvn-5-oxo-7-phenvl-1 .4-oxazepan-6-vl]-2- 

phenvlacetamide hydrochloride (40b) 

Using a procedure similar to that described in example 29 part b, except using tert- 
20 butyl ((15)-2- {[(6,7-cw)-4-(4-methoxybenzyl)-5-oxo-7-phenyl-l,4-oxazepan-6-yl]amino}-2- 
oxo-l-phenylethyl)carbamate (40a) (195 mg, 0.35 mmol) as the protected amine component, 
the title compound was obtained as the TFA salt. The salt was freed (ethyl acetate-saturated 
sodium bicarbonate) and an ethyl acetate solution of the free base treated with HCl-ether until 
pH 1, evaporated and treated with ether to afford the title compound (40b) (147 mg, 85%) as a 
25 white solid. J H NMR (300 MHz, D6 DMSO) 83.56 (m, 2H), 3.72 (s, 1.5 H), 3.74 (s, 1.5 H), 
3.83 (m, 1H), 4.1 1 (d, 0.5H), 4.42 (d, 0.5H), 4.56 (s, 0.5 H), 4.61, (s, 0.5 H), 4.77, (s, 0.5 H), 
5.02, (m, 1.5 H), 5.22 (m, 1H), 6.74 (d, 1H), 6.87-6.97 (m, 4H), 7.01 (t, 1H), 7.12-7.23 (m, 
2H), 7.24-7.50 (m, 7 H), 8.52 (d, 0.5 H), 8.62 (m, 3H), 8.84 (d, 0.5 H). MS APCI, m/z = 
460(M+1). LC/MS 1.88/1.96 min. 
30 Example 41. 7V 3 -f(3.5-Difluorophenvnacetvll-/V J -r(2ig.3JgV2-(4 -methoxvphenvn-4-oxo- 
2.3.4.5-tetrahvdro-1.5-benzothlazepin-3-vn-L-alaninamide(41) 

To a stirred solution of (2,3-c/ 1 s)-3-amino-2-(4-methoxyphenyl)-2,3-dihydro-l,5- 
benzothiazepin-4(5#)-onehydrobromide (41 d) (70 mg, 0.184 mmol) in dichloromethane 
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(lmL) under nitrogen was added N-[(3,5-difluorophenyl)acetyl]-L-alanine (le) (45 mg, 0.185 
mmol), HOBt (31 mg, 0.229 mmol), NMM (46 mg, 0.459 mmol) and EDAC-HC1 (43 mg, 
0.224 mmol). The mixture was stirred overnight at ambient temperature then evaporated. The 
residue was dissolved in ethyl acetate and extracted in succession with saturated sodium 
5 bicarbonate, IN aqueous HQ, and brine. The organic solution was dried, filtered and 

evaporated. The residue was purified by flash chromatography on silica gel eluting with 1:1 
(v/v) dichloromethane : ethyl acetate to afford the title compound in a 1:1 mixture with the 
2S,3S diastereomer (88 mg, 90%) as a white solid. J H NMR (300 MHz, CDC1 3 ) 50.99 (d, 
1.5H, J= 7.0 Hz), 1.18 (d, 1.5H, J= 7.0 Hz), 3.42 (s, 1H), 3.44 (s, 1H), 3.78 (s, 1.5H), 3.81 (s, 

10 1 .5H), 4.24 (m, 0.5H), 4.43 (m, 0.5H), 4.84 (q, 1H, J= 7.0 Hz), 5.22 (m, 1H), 5.90 (d, 0.5H), 
6.10 (d, 0.5H), 6.38 (d, 0.5H), 6.55 (d, 0.5H), 6.64-6.92 (m, 4H), 7.11 (m, 1H), 7.19-7.46 (m, 
5H), 7.71 (m, 1.5H), 8.09 (s, 0.5H). MS APCI, m/z - 548 (M+Na). LC/MS: 4.43 min. 

The precursor (2,3-cz5)-3-amino-2-(4-methoxyphenyl)-2,3-dihydro-l,5- 
benzothiazepin-4(5#)-one hydrobromide (41d) was prepared as follows: 

15 a. Methvl (2ZV2-(r(benzvloxv^carbonvllaminol-3-(4-meth oxvDhenvDacrvlate (41a) 
Using a procedure similar to that described in example 1 part a, except using 4- 
methoxybenzaldehyde (730 ul, 6.0 mmol) as the aldehyde component, the title compound was 
obtained as an oil (1.6 g, 78%). *H NMR (300MHz, CDC1 3 ) 53.79 (s, 3H), 3.82 (s, 3H), 5.15 
(s, 2H),6.20 (bs, 1H), 6.85 (d, 2H), 7.34 (m, 5H), 7.49 (d, 2H). MS APCI, m/z = 342 (M+l). 

20 b. Methvl B-r(2-aminophenvnthiol-A^-r(benzvIoxv)carbonvn-4 -niethoxvphenvlalaninate 

(41b) 

Using a procedure similar to that described in example 10 (stirred 12 days), part b, 
except using methyl (2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(4-methoxyphenyl)acrylate 
(41a) (1 .5g, 4.4mmol), the product was obtained as a crude solid (2.0g). Recrystallized from 

25 ethyl acetate - hexanes to afford the title compound (1 . 1 g, 54%) as white solid (91:9 mixture 
(erythro : threo)). *H NMR (300 MHz, CDCI3) 83.43(s, 3H), 3.78 (s, 3H) 4.25(s, 2H), 4.56 (d, 
2H, J= 4.8 Hz), 4.77 (m, 1H), 5.10, (dd, 2H,), 5.83 (d, 1H), 6.58 (t, 1H, J= 6.0 Hz), 6.67, (d, 
1H, J= 8.3 Hz), 6.77 (d, 2H, J= 8.7 Hz), 7.09 (t, 1H, J= 7.9 Hz), 7.20 (m, 3H), 7.36 (m, 4H). 
MS APCI, m/z = 467 (M+l). LC/MS: 2.65 min. 

30 c. Benzyl rf2.3-c^V2-f4-methoxvphenvl)-4-oxo-2.3.4.5-tetrahvdro-1 .5-benzothiazepin-3- 

vll carbamate (41c) 

A suspension of methyl P-[(2-aminophenyl)thio]-iV-[(benzyloxy)carbonyl]-4- 
methoxyphenylalaninate (41b) ( 9:1, l.lg, 2.36mmol) andpTSA (catalytic) in xylenes (20 
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mL) was heated to reflux for 2 h, using a Dean-Stark apparatus. The mixture was then cooled, 
resulting in precipitation of the trans product as a white solid (80mg, 95:5 trans). The filtrate 
(950mg) was evaporated and crystallized from ether to afford a still impure product (740 mg). 
This solid was heated in ethyl acetate and filtered to give pure title compound (600mg, 64%) 
5 as a white solid. l H NMR (300 MHz, DMSO-d6) 8 3.76 (s, 3H), 4.49 (t, 1H, J= 7.4 Hz)), 4.95 
(s, 3H), 5.13 (d, 1H, J= 7.0 Hz), 5.96 (d,lH), 6.90 (d, 2H, J= 8.3 Hz), 7.31 (m, 9H), 7.49 (t, 1 
H), 7.66 (t, 1H, 7.5 Hz), 10.48 (s, 1H). MS APCI, m/z = 457(M+Na). LC/MS: 2.66 min. 
d. f2.3-cisV3-Ammo-2-(4-methoxvphenvlV2.3-dihvdro-l,5-benzothiazepin- 4(51f>-one 

hvdrobromide (41d) 

10 To benzyl [(2,3-cw)-2-(4-methoxyphenyl)-4-oxo-2,3,4,5-tetrahydro-l,5- 

benzothiazepin-3-yl]carbamate (41c) (380 mg, 0.87mmol) in 6 ml HO Ac was added 30 % 
HBr/HOAc (2mL). The stirred suspension became a homogeneous solution over 20 min. The 
reaction stirred at room temperature for 2 hours. The volume was reduced to -2-3 ml, diluted 
with ether to afford the hydrobromide salt of the title compound (0.75g, 95%) as a white solid. 

15 *H NMR (300 MHz, DMSO-d6) 5 3.79 (s,3H), 4.23 (d, 1H, J= 7.4 Hz), 5. 19 (d, 1H, J= 7.4 
Hz),6.99 (d, 2H,), 7.25 (d,lH), 7.30 (t, 1H), 7.45 (d, 2H), 7.51 (t, 1 H), 7.68 (d, 1H, 7.5 Hz), 
7.98 (bs, 3H), 10.83 (s, 1H). MS APCI, m/z = 323(M+Na). LC/MS: 1.63 min. 
Example 42. A^-r(2i?.3j?V7-chloro-2-(2 < 5-difIuorophenvl > >-4-oxo-2 .3.4.5-tetrahvdro-l,5- 
benzothiazepin-3-vll-iV 2 -r(2^-2-f3.5-difluorophenvlV2-hvdroxvaceM1-L -alanmamide 

20 £42} 

To a stirred solution of (2,3-cw)-3-ammo-7-chloro-2-(2,5-difluorophenyl)-2,3- 
dihydro-l,5-benzothiazepin-4(5//)-one (92d) (131 mg, 0.384 mmol) in dichloromethane 
(3mL) andDMF (0.5 mL) under nitrogen was added iV-[(26}-2-(3,5-difluorophenyl)-2- 
hydroxyacetyl]-L-alanine (78b) (100 mg, 0.386 mmol), HOBt (66 mg, 0.488 mmol), NMM 

25 (49 mg, 0.484 mmol) and EDAC-HC1 (1 00 mg, 0.52 1 mmol). The mixture was stirred 

overnight at ambient temperature. The reaction was diluted with water and extracted with 
ethyl acetate. The organic solution was dried, filtered and evaporated. The residue was 
purified by flash chromatography on silica gel eluting with 2:1 (v/v) hexanes : ethyl acetate to 
afford the title compound in a 1:1 mixture with the 2S,3S diastereomer (119 mg, 90%) as a 

30 white solid. ! H NMR (300 MHz, CDC1 3 ) 51.14 (d, 1.5H, J= 7.0 Hz), 1.26 (d, 1.5H, J= 7.0 
Hz), 3.92 (d, 0.5H, J= 4.4 Hz), 4.08 (d, 0.5H, J= 4.4 Hz), 4.41 (m, 0.5H), 4.56 (m, 0.5H), 
4.82-5.03 (m, 2H), 5.64 (d, 0.5H, J= 5.6 Hz), 5.68(d, 0.5H, J= 5.6 Hz), 6.72 (m, 1H), 6.85- 
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7.32 (m, 8H), 7.50 (m, 1H), 7.63 (m, 1H), 8.26 (s, 0.5H), 8.73 (s, 0.5H). MS APCI, m/z = 582 

(M+l). LC/MS: 2.61 min. 

Example 43, Ar 2 -r(26V2-hydroxv-4-m^ 

2.3,4,5-tetrahvdro-»l,5-benzoxazepin-3-vl1-L-alaninamide (43) 

5 To a stirred solution of A^ / -[(2 9 3-c^)-4-oxo-2-.phenyl-2 5 3 3 4 3 5-tetrahydro-l 3 5- 

benzoxazepin-3-yl]~L-alaninamide (43a) (160 mg, 0.492 mmol) in 1:1 (v/v) dichloromethane 
: DMF (4mL) under nitrogen was added (S)-2-hydroxyisocaproic acid (71 mg, 0.537 mmol), 
HOBt (81 mg, 0.600 mmol), NMM (61 mg, 0.603 mmol) and EDAC-HC1 (115 mg, 0.599 
mmol). The mixture was stirred overnight at ambient temperature then diluted with aqueous 

10 sodium bicarbonate and extracted with ethyl acetate. The organic extract was washed with 
15% aqueous citric acid and brine then dried and evaporated. The residue was purified by 
flash chromatography on silica gel eluting first with 1:1 (v/v) hexanes : ethyl acetate then with 
ethyl acetate to afford the title compound in a 1:1 mixture with the 2^,3^ diastereomer (125 
mg, 58%) as a yellow solid. l H NMR (300 MHz, Acetone~d6) §0.91 (m, 7H), 1.21 (m, 3H), 

15 1.49 (m, 1H), 1.86 (m, 1H), 2.80 (br, 1H), 4.01 (m, 1H), 4.46 (m, 1H), 5.14 (m, 1H), 5.76 (m, 
1H), 6.92 (m 5 1H), 7.19-7.54 (m, 10H), 9.33 (br, 1H). MS APCI, m/z = 462 (M+Na). LC/MS: 
2.06 min. 

The precursor N 7 -[(23-czs)-4-oxo-2-pheny 
yl]-L-alaninamide (43a) was prepared as follows: 
20 a. A^(2,3-c/s)-4-Oxo-2-phra^ 
(43a) 

Trifluoroacetic acid (5 mL) was added to a solution ofN 2 -[fe^butoxycarbonyy 
[(2,3-cM , )-4-oxo-2-phenyl-2,3 ,4,5-tetrahydro-l ,5-benzoxazepin-3-yl]-L-alaninamide (6f) (250 
mg 5 0.587 mmol) in dichloromethane (lOmL) at 0°C under nitrogen. The mixture was stirred 
25 for 2h then evaporated. The residue was dissolved in ethyl acetate and extracted with 
saturated aqueous sodium bicarbonate. The organic solution was dried, filtered and 
- evaporated to afford the title compound as a yellow oil (165 mg, 86%). MS APCI, m/z = 326 
(M+l). LC/MS: 1.41 and 1.49 min. (diastereomers evident). 
Example 44. ;v 2 -r(3,5-Difluorophenvlte^ 
30 23,4,5-tetrahvdrO"l,5-benzoxazepin-3-vl1-L-alaninamide (44) 

Sodium hydride (7 mg, 0.183 mmol) was added to a solution of N 2 -[(3,5- 
difluorophrayi)ac^ 

yl]-L-alaninamide (44a) (77 mg, 0.161 mmol) in DMF (1 mL) under nitrogen. After stirring 
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for 5 min. at ambient temperature iodomethane (25 mg, 0.176 mmol) was added. After 4h the 

reaction was quenched with IN aqueous HC1, diluted with water and extracted with ethyl 

acetate. The residue obtained after evaporation of the organic extract was purified by flash 

chromatography on silica gel eluting with 1 : 1 (v/v) hexanes : ethyl acetate then with ethyl 

5 acetate to afford the title compound in a 1:1 mixture with the 2S,3R diastereomer (70 mg, 

78%) as a white powder. *H NMR (300 MHz, CDC1 3 ) 81.08 (d, 1.5H, J= 7.0 Hz), 1.21 (d, 

1.5H, J= 7.0 Hz), 3.42-3.52 (m, 5H), 4.17-4.34 (m, 1H), 5.08 (m, 1H), 5.69 (m, 1H), 5.88- 

6.03 (m, 1H), 6.25 (m, 1H), 6.65-6.83 (m, 3H), 7.25-7.40 (m, 9H). MS APCI, m/z « 516 

(M+Na). LC/MS: 2.29 min. 
10 The required iV 2 -[(3,5-difluorophenyl)acetyl]-iV / -[(2,3-cz5)-4-oxo-2-phenyl-2,3,4,5- 

tetrahydro~l,5-benzoxazepin-3-yl]-L-alaninamide (44a) was prepared as follows: 
a.7V 2 -f(3.5-Dmuorophenvnacetvl1-iV ? -f(2,3-c/^-4-oxo-2-phenvl-2. 3.4.5-tetrahvdro-l,5- 

benzoxazepin-3-vll-L-alaninamide (44a) 

To a stirred solution of (2,3-c^)-3-arnino-2-phenyl-2,3-dihydro-l,5-benzoxazepin- 
1 5 4(5H)-one hydrochloride (6e) (103 mg, 0.356 mmol) in DMF (4 mL) under nitrogen at 

ambient temperature was added N-[(3,5-difluorophenyl)acetyl]-L-alanine (le) (95 mg, 0.391 
mmol), HOBt (58 mg, 0.427 mmol), NMM (71 mg, 0.700 mmol) and EDAC-HC1 (82 mg, 
0.427 mmol). After 6h the reaction was diluted with water and extracted three times with 
ethyl acetate. The combined organic extracts were dried, filtered and evaporated. The residue 
20 was purified by flash chromatography on silica gel eluting first with 1 : 1 (v/v) hexanes : ethyl 
acetate and then with ethyl acetate to afford the title compound (75 mg, 43%) as a white solid. 
MS APCI, m/z = 480 (M+l). LC/MS: 2.31 min. *H NMR (300 MHz, DMSO-d6) 51.05 (d, 
L5H, J= 7 Hz), 1.11 (d, 1.5H, J= 7 Hz), 3.44 (m, 2H), 4.27 (m, 1H), 4.97 (m, 1H), 5.60 (t, 1H, 
J= 6 Hz), 6.86-7.50 (m, 13H), 8.24 (d, 0.5H, J= 7 Hz), 8.33 (d, 0.5H, J= 7 Hz), 10.30 (d, 1H, 
25 J= 7 Hz). 

Example 45. jV ? -ff2i;.3i;V7-Chloro-2-(2.5-difluorophenvlV5-ineth vl-4-oxo-2.3.4.5- 
tetrahvdro-1.5-benznthiazepin-3-vll-/Y 3 -rf3.5-difluorophenvl)acet vn-L-alaninamide (45) 

To a stirred solution of JV 7 -[(2i?,3i?)-7-chloro-2-(2,5-difluorophenyl)-4-oxo-2,3,4,5- 
tetahydro-l,5-benzothiazepm-3-yl]-i^ 
30 mg, 0. 1 77 mmol) in DMF (800 uL) under nitrogen at ambient temperature was added sodium 
hydride powder (60% in mineral oil) (7 mg, 0.182 mmol). After 5 minutes, iodomethane (25 
mg, 0.176 mmol) was added via micro-syringe. After stirring for 3 Vi hours, the reaction was 
carefully quenched with IN aqueous HC1 then diluted with water and extracted with ethyl 
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acetate. The organic extracts were combined and evaporated. The residue was purified by 
flash chromatography on silica gel eluting first with 1:1 (v/v) hexanes : ethyl acetate and 
finally with ethyl acetate to afford the title compound (85 mg, 82%) as a white solid. *H NMR 
(300 MHz, Acetone-d6) 51.07 (d, 1.5H, J= 7.0 Hz), 1.13 (d, 1.5H, J= 7.0 Hz), 3.46-3.58 (m, 
5 5H), 4.28 (m, 0.5H), 4.40 (m, 0.5H), 4.87 (m, 1H), 5.52 (m, 1H), 6.80-6.98 (m, 3H), 7.11- 
7.26 (m,3H), 7.33 (m, 0.5H), 7.40-7.51 (m, 2.5H), 7.70 (d, 1H, J= 2.2 Hz), 7.81 (d, 1H, J= 8.3 
Hz). MS APCI, m/z = 580 (M+l). LC/MS: 2.89 min. 

Example 46. JV 3 -[(3.5-Difluorophenvnacetvll-/y-(2i?,3^-5 42-(dimethvlamino)ethyll-4- 
oxo-2-phenvl-2.3.4.5-tetrahvdro-1.5-benzoxazepin-3-vl-L-a laninamide 

10 hvdrochloride(46) 

A gentle stream of hydrogen chloride gas was bubbled through a solution of tert-butyl 
{(2,3-cz"5)-5-[2-(dimemylammo)ethyl]-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzoxazepin- 
3-yl} carbamate (46b) (72 mg, 0.169 mmol) in ethyl acetate (10 mL) at 0°C for 5 min. The 
solvent was evaporated and the residue dissolved in DMF (3 mL). N-[(3,5- 

1 5 difluorophenyl)acetyl]-L-alanine QLe) (73 mg, 0.300 mmol), HOBt (54 mg, 0.400 mmol), 

NMM (61 mg, 0.600 mmol) and EDAC-HC1 were added in succession to the stirred solution 
and the mixture kept at ambient temperature overnight. The reaction was diluted with aqueous 
sodium carbonate and extracted with ethyl acetate. The residue obtained after evaporation of 
the organic phase was purified by flash chromatography on silica gel eluting first with 40:1 

20 (v/v) then with 20: 1 (v/v) chloroform : methanol. Evaporation of the product containing 
fractions afforded an oil which was dissolved in dichloromethane and treated with a slight 
excess of ethereal hydrogen chloride. Evaporation of the solution afforded the title compound 
in a 1:1 mixture with the 2S,3R diastereomer (30 mg, 30%) as a white solid. *H NMR (300 
MHz, DMSO-d6) 51.03 (d, 1.5H, J= 7.0 Hz), 1.08 (d, 1.5H, J= 7.0 Hz), 2.85 (m, 6H), 3.40 

25 (m, 4H), 4.25 (m, 3H), 5.00 (m, 1H), 5.54 (m, 1H), 6.85-7.48 (m, 12H), 7.61 (m, 1H), 8.23 (d, 
0.5H, J= 7.0), 8.34 (d, 0.5H, J= 7.0). MS APCI, m/z = 551 (M+l). LC/MS: 2.16 min. 

- The precursor terr-butyl {(2,3-cz".s)-5-[2-(dimethylamino)ethyl]-4-oxo-2-phenyl- 
2,3,4,5-tetrahydro-l,5-benzoxazepin-3-yl}carbamate (46b) was prepared as follows: 
a. fert-Butvl f(2.3-a,si-4-oxo-2-phenvl-2.3.4.5-tetrahvdro-1.5- benzoxazepin-3- 

30 vll carbamate (46a) 

To a stirred solution of (2,3-czs)-3-amino-2-phenyl-2,3-dihydro-l,5-benzoxazepin- 
4(5H)-one (6e) (700 mg, 3.207 mmol) in dichloromethane (30 mL) under nitrogen at 0°C was 
added triethylamine (324 mg, 3.21 mmol) and di-terr-butyl dicarbonate (700 mg, 3.208 
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mmol). The mixture was allowed to warm to ambient temperature and stirred for 24h. The 
solvent was evaporated and the residue purified by flash chromatography on silica gel eluting 
first with dichloromethane and finally with 20:1 (v/v) dichloromethane : ethyl acetate to 
afford the title compound (943 mg, 83%) as a white solid. TLC 2:1 (v/v) hexane : ethyl 
5 acetate 0.50. *H NMR (300 MHz, CDC1 3 ) 51.39 (s, 9H), 4.90-5.05 (m, 2H), 5.76 (d, 1H, 
J= 6.8 Hz), 7.05 (m, 1H), 7.14-7.29 (m, 3H), 7.36-7.53 (m, 6H). MS ES + , m/z = 377 (M+Na). 
LC/MS: 1.93 min. 

b. tert-Butvl {(2,3-cfeV5-r2-(dimethvlamino>ethvll-4-oxo-2-phenvl-2,3,4,5-tetrahvdro-l,5- 
benzoxazepin-3-vl}carbamate (46b) 

10 To a stirred solution of tert-bntyl [(2,3 -ew)-4-oxo-2-phenyl-2,3 ,4,5-tetrahydro- 1,5- 

benzoxazepin-3 -yl] carbamate (46a) (70 mg, 0.197 mmol) and 2- 

(dimethylamino)ethylchloride hydrochloride (43 mg, 0.296 mmol) in methyl isobutyl ketone 
(5 mL) was added 1M aqueous sodium hydroxide (985 uL) and a catalytic amount of 
tetrabutylammonium iodide. The biphasic mixture was stirred and heated at reflux for 8h. The 
1 5 reaction was diluted with aqueous sodium carbonate and extracted with ethyl acetate. The 
residue from the organic extract was purified by flash chromatography on silca gel eluting 
with 20:1 (v/v) chloroform: methanol to afford the title compound (72 mg, 86%) white solid. 
MS ES + , m/z = 448 (M+Na). HPLC (Method A): 2.52 min. 

Example 47. A^-lf2i?.3i? > >-7-Chloro-2-f2,5-difluorophenvlV4-oxo-5-phenvl-23.4,5- 
20 tetrahvdro-l.,5-benzothiazepin-3-vll-iV 2 -rf3.5-difluorophenvDacetvll-L -alaninamide (47) 

To a stirred solution of (2,3-cw)-3-amino-7-chloro-2-(2,5-difluorophenyl)-5-phenyl- 
2,3-dihydro-l,5-benzothiazepin-4(5ii)-one (47b) (157 mg, 0.376 mmol) in DMF (1 mL) was 
added N-[(3,5-difluorophenyl)acetyl]-L-atanine (le) (131 mg, 0.539 mmol), HOBt (92 mg, 
0.681 mmol), NMM (55 mg, 0.544 mmol) and EDAC-HCl (130 mg, 0.678 mmol). The 

25 mixture was stirred at ambient temperature under nitrogen overnight. The reaction mixture 
was diluted with water and extracted with ethyl acetate three times. The combined organic 
extracts were washed in succession with saturated aqueous sodium bicarbonate and IN 
aqueous HC1. The organic solution was dried, filtered and evaporated. The residue was 
purified by flash chromatography on silica gel eluting first with 5:1 (v/v) hexanes : ethyl 

30 acetate, then with 3: 1 (v/v) hexanes : ethyl acetate and finally with 1 :1 (v/v) hexanes : ethyl 
acetate to afford the title compound (45 mg, 19%) as a white solid. The (2S,3S) diastereomer 
eluted first followed by the title (2R,3R) compound. >H NMR (300 MHz, CDC1 3 ) 61.23 (d, 
3H, J= 6.6 Hz), 3.47 (s, 2H), 4.25 (m, 1H), 5.00 (t, 1H, J= 7.4 Hz), 5.60 (d, 1H), 5.92 (d, 1H), 
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6.38 (d, 1H), 6.69-6.84 (m, 3H), 6.88-7.03 (m, 2H), 7.07 (d, 1H), 7.27 (m, 3H), 7.42 (m, 4H), 

7.74 (d, 8.3 Hz). ES 4 ", m/z = 664 (M+Na). 

The required (2 3 3-c&)-3-amino-7-chloro-2-(2,5-ctifluorophenyl> 

l,5-benzothiazepin-4(5i/)-one (47b) was prepared as follows: 
5 a. Benzyl f(23-c;s)-7-chloro-2-(2,5-difluor^^ 

l,5-benzothiazepin-3-vI1 carbamate (47a) 

A stirred mixture of benzyl [(2i? ? 3i?)-7-chloro-2-(2 5 5-difluorophenyl)-4-oxo-2 5 3 ? 4 ? 5- 

tetrahydro-l 5 5-benzothiazepin-3-yl]carbamate (92b) (237 mg, 0.500 mmol), bromobenzene (2 

mL), potassium acetate (75 mg, 0.760 mmol) and copper powder (125 mg, 1.960 mmol) was 
10 heated at 150°C for 24 hours. The reaction mixture was cooled to ambient temperature and 

applied to a silica gel column (lOg) pre-equilibrated with 2:1 (v/v) hexanes : dichloromethane. 

The column was eluted with dichloromethane and the product containing fractions were 

pooled and evaporated. The residue was triturated with a small volume of diethyl ether to 

afford the title compound (215 mg, 78%) as a white solid. TLC R f = 0.40 (dichloromethane). 
15 Z HNMR (300 MHz, DMSO-d6) 64,80 (m, 1H), 4.99 (s, 2H), 5.45 (d, 1H, J= 7.4 Hz), 7.09- 

7.64 (m, 16H), 7.88 (d, 1H, J= 8.3 Hz). MS APCI, m/z = 551 (M+l). HPLC (Method A): 4.09 

min. 

b. (23-cfc)-3-Amino-7-chloro-2-^ 
benzothiazepin-4(51?)-one (47b) 

20 Benzyl [(2,3-cw)-7-chloro-2-(2 3 5-difluorophenyl)-4-oxo-5-phenyl-2,3,4,5-tetrahydro- 

l,5-benzothiazepin-3-yl]carbamate ( 47a) (208 mg, 0.377 mmol) was suspended in 30% 
HBr/acetic acid (2 mL) and stirred for 90 min. at ambient temperature as the solid gradually 
dissolved forming a yellow solution. Diethyl ether (15 mL) was added to the reaction and the 
mixture carefully poured into saturated aqueous sodium carbonate. The organic phase was 

25 separated. The aqueous phase was extracted twice with ethyl acetate. The combined organic 
extracts were evaporated to afford the title compound (157 mg, 99%). MS APCI, m/z- 417 
(M+l). LC/MS: 2.35 min. 

Example 48. N4(3,5-Difluorophenvl)acetvll-^ 
vll-L-phenylalaninamide (48) 

30 To a stirred solution of iV-[(6,7-c^)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 

phenylalaninamide (48c) (88 mg, 0.239 mmol) in dichloromethane (4 mL) was added 3,5- 
difluorophenylacetic acid (52 mg, 0.302 mmol), HOBt (41 mg, 0.304 mmol), NMM (40 mg, 
0.396 mmol) and EDAC-HC1 (58 mg, 0.303 mmol). The mixture was stirred at ambient 
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temperature under nitrogen overnight. The solvent was evaporated and the residue was 
purified by flash chromatography on silica gel eluting with a gradient from 50% ethyl acetate: 
50% hexanes to 100% ethyl acetate to afford the title compound in a 1 : 1 mixture with the 
6SJS diastereomer (99 mg, 79%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 52.70-3.09 
5 (m, 4H), 3.35-3.44 (m, 2H), 3.62-3.88 (m, 2H), 4.27 (t, 1H, J= 4.4 Hz), 4.73 (m, 0.5H), 4.83 
(m, 0.5H), 5.26 (m, 1H), 5.85 (br d, 0.5H), 6.05 (br d, 0.5H), 6.29 (br t, 0.5H), 6.56 (br, t, 
0.5H), 6.58-6.80 (m, 3H), 6.98 (m, 2H), 7.11-7.28 (m, 9H). MS APCI, m/z= 524 (M+l). 
LC/MS: 2.63 min. 

The required iV-[(6,7-cw)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L-phenylalaninamide 

10 (48c) was prepared as follows: 

a. (6.7-c/5V6-Amino-7-phenvl-1.4-thiazepan-5-one hvdrobromide (48a) 

Benzyl (6,7 cz5>5-oxo-7-phenyl-l,4-thiazepan-6-ylcarbamate (7c) (890 mg, 2.497 
mmol) was suspended in 30% HBr / HOAc (3 mL). After stirring for lh at ambient 
temperature the suspension became a yellow solution. The reaction was poured into diethyl 
1 5 ether (60 mL) and the resulting precipitate was collected and dried in-vacuo to afford the title 
compound (680 mg, 90%) as a white solid. *H NMR (300 MHz, DMSO-d6) 52.78-3.06 (m, 
2H), 3.61-3.87 (m, 2H), 4.14 (d, 1H, J= 3.0 Hz), 5.00 (d, 1H, 3.0 Hz), 7.35 (s, 5H), 8.19 (br s, 
3H), 8.61 (br t, 1H, J= 6.0 Hz). MS APCI, m/z = 223 (M+l). 

b. 7V-fter^-ButoxvcarbonvlViV-rr6.7-c/5^-5-oxo-7--phenvl-1.4-thia zepan-6-vll-L- 

20 phenvlalaninamide (48b) 

To a stirred solution of (6,7-czs)-6-amino-7-phenyl-l,4-thiazepan-5-one hydrobromide 
(48a) (150 mg, 0.497 mmol) in DMF (2 mL) under nitrogen was added, N-itert- 
butoxycarbonyl)-L-phenylalanine (144 mg, 0.544 mmol), HOBt (100 mg, 0.742 mmol), 
NMM (75 mg, 0.742 mmol) and EDAC-HC1 (142 mg, 0.742 mmol). The mixture was stirred 

25 at ambient temperature overnight. The reaction mixture was diluted with saturated aqueous 
sodium bicarbonate and extracted with ethyl acetate. The organic solution was separated, 
extracted in succession with IN aqueous HC1 and brine then dried, filtered and evaporated to 
afford the title compound (227 mg, 97%) as a white solid. 'H NMR (300 MHz, CDC1 3 ) 51.33 
(s, 4.5H), 1.37 (s, 4.5H), 2.70-3.10 (m, 5H), 3.60-3.90 (m, 2H), 4.26 (d, 0.5H, J= 3.9 Hz), 

30 4.34 (d, 0.5H, J= 3.9 Hz), 4.41 (br, 1H), 4.78 (br, 0.5H), 4.92 (br, 0.5H), 5.30 (m, 1H), 6.16 
(m, 0.5H), 6.32 (br, 0.5H), 7.08-7.32 (m, 10H). MS APCI, m/z= 470 (M+l). LC/MS: 2.68 
min. 

c. A^-ff6.7-CfyV5-Oxo-7-phenvl-1.4-thiazepan-6-vll-L-phenvlalaninamide(48c) 
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JV-(?ert-butoxycarbonyl)-iV-[(6,7-cjs)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 
phenylalaninamide (48b) (227mg, 0.483 mmol) was dissolved in 3:1 (v/v) dichloromethane : 
trifluoroacetic acid (10 mL) and kept at ambient temperature for lh. The solution was 
evaporated and the residue partitioned between ethyl acetate and saturated aqueous sodium 
5 bicarbonate. The organic solution was separated, dried, filtered and evaporated to afford the 
title compound (177 mg, 99%) as a yellow oil. MS APCI, m/z= 370 (M+l). LC/MS: 1.22 
min. MS APCI, m/z= 370 (M+l). LC/MS: 1.49 min. (diastereomers evident) 
Example 49. 7Y 2 -r(2^-2-Hvdroxv-4-inethvlpentanovll-iV 7 -rf6ig,7jK V5-oxo-7-phenvl-l,4- 

thiazepan-6-yll-L-phenvlalaninamide (49) 

10 To a stirred solution of iV-[(6,7-czs)-5-oxo-7-phenyl-l ,4-thiazepan-6-yl]-L- 

phenylalaninamide (48c) (88 mg, 0.239 mmol) in dichloromethane (4 mL) was added (S)-2- 
hydroxyisocaproic acid (40 mg, 0.294 mmol), HOBt (41 mg, 0.304 mmol), NMM (40 mg, 
0.396 mmol) and ED AC-HC1 (58 mg, 0.303 mmol). The mixture was stirred at ambient 
temperature under nitrogen overnight. The solvent was evaporated and the residue was 

1 5 purified by flash chromatography on silica gel eluting with a gradient from 50% ethyl acetate: 
50% hexanes to 100% ethyl acetate to afford the title compound in a 1 :1 mixture with the 
6S,7S diastereomer (101 mg, 87%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 50.88 (m, 
6H), 0.95 (m, 1H), 1.22-1.50 (m, 2H), 1.72 (m, 1H), 2.69-3.15 (m, 5H), 3.64-3.87 (m, 2H), 
4.02 (m, 1H), 4.22 (d, 0.5H, J= 3.9 Hz), 4.28 (d, 0.5H, J= 3.9 Hz), 4.70-4.89 (m, 1H), 5.30 (m, 

20 1H) 6.32 (br t, 0.5H), 6.55 (br t, 0.5H), 6.86 (d, 0.5H, J= 8.5 Hz), 7.00 (d, 0.5H, J= 8.5 Hz), 
7.07-7.30 (m, 10H). MS APCI, m/z= 484 (M+l). LC/MS: 2.47 min. 

Example 50. (2^-2-r(3.5-Pifluorophenvnacetvllamino-N-r(6ig.7Jg)-5 -oxo-7-phenvl-l,4- 

thiazepan-6-vl1-2-phenvIacetamide (50) 

To a stirred solution of (25)-2-amino-7Y-[(6,7-ci5)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]- 
25 2-phenylacetamide (50b) (82 mg, 0.230 mmol) in dichloromethane (4 mL) was added 3,5- 
difluorophenylacetic acid (52 mg, 0.302 mmol), HOBt (41 mg, 0.304 mmol), NMM (40 mg, 
0.396 mmol) and EDAC-HC1 (58 mg, 0.303 mmol). The mixture was stirred at ambient 
temperature under nitrogen overnight. The solvent was evaporated and the residue was 
purified by flash chromatography on silica gel eluting with a gradient from 50% ethyl acetate: 
30 50% hexanes to 100% ethyl acetate to afford the title compound in a 1 :1 mixture with the 
6S,7S diastereomer (86 mg, 73%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 52.72 (m, 
1H), 2.98 (m, 0.5H), 3.14 (m, 0.5H), 3.53 (s, 1H), 3.54 (s, 1H), 3.55-3.90 (m, 2H), 3.97 (d, 
0.5H, J= 3.5 Hz), 4.33 (d, 0.5H, J= 3.5 Hz), 2.26 (m, 1H), 5.48 (d, 0.5H, 1= 7.0 Hz), 5.70 (d, 
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0.5H, J= 7.0 Hz), 6.28 (br t, 0.5H), 6.64-6.87 (m, 4.5H), 6.90-7.05 (m, 1.5H), 7.11 (m, 1H), 
7.18-7.36 (m, 8.5H). MS APCI, m/z= 510 (M+l). LC/MS: 2.57 min. 

The precursor (2o> 2-amino-iV"-[(6 ,7-cz's)-5-oxo-7-phenyl- 1 ,4-thiazepan-6-yl]-2- 
phenylacetamide (50b) was prepared as follows: 
5 a. fert-Butyl (riiD-2-oxo-2-n(6,7-cfeV5-oxo-7-phenvl-l,4-thiazepan-6-vn amino}-! - 
phenylethyDcarbamate (50a) 

To a stirred solution of (6,7-c*j)-6-ammo-7-phenyl-l,4-miazepan-5-one hydrobromide 
(48a) (150 mg, 0.497 mmOl) in DMF (2 mL) under nitrogen was added, (2S)-[(tert- 
butoxycarbonyl)amino](phenyl)acetic acid (137 mg, 0.544 mmol), HOBt (100 mg, 0.742 

10 mmol), NMM (75 mg, 0.742 mmol) and EDAC-HC1 (142 mg, 0.742 mmol) . The mixture 

was stirred at ambient temperature overnight. The reaction mixture was diluted with saturated 
aqueous sodium bicarbonate and extracted with ethyl acetate. The organic solution was 
separated, extracted in succession with IN aqueous HC1 and brine then dried, filtered and 
evaporated to afford the title compound (221 mg, 97%) as a white solid. L H NMR (300 MHz, 

15 CDC1 3 ) 51.40 (br s, 9H), 2.74 (m, 1H), 2.98-3.20 (m, 1H), 3.56-3.95 (m, 2H), 4.03 (br d, 

0.5H), 4.37 (d, 0.5H, J= 3.9 Hz), 5.12-5.44 (m, 2H), 5.61 (br d, 0.5H), 5.84 (br d, 0.5H), 6.21 
(br 0.5H), 6.58 (br, 0.5H), 6.79 (br d, 1H), 6.96-7.19 (m, 2H), 7.22-7.38 (m, 8H). MS APCI, 
m/z= 456 (M+l). LC/MS: 2.63 min. 

b. (2^-2-Amino-7V-rr6.7-cf^-5-oxo-7--phenvl-1.4-thiazepan-6-vl1-2-phenvlacetamide 
20 (50b) 

tert-Butyl ((lo>2-oxo-2- { [(6,7-cw)-5-oxo-7-phenyl-l ,4-thiazepan-6-yl] amino} -1 - 
phenylethyl)carbamate (50a) (221mg, 0.485 mmol) was dissolved in 3:1 (v/v) 
dichloromethane : trifluoroacetic acid (10 mL) and kept at ambient temperature for lh. The 
solution was evaporated and the residue partitioned between ethyl acetate and saturated 
25 aqueous sodium bicarbonate. The organic solution was separated, dried, filtered and 

evaporated to afford the title compound (165 mg, 95%) as a yellow oil. MS APCI, m/z= 356 
(M+l). LC/MS: 1.10 min. MS APCI, m/z= 356 (M+l). LC/MS: 1.33 min. (diastereomers 
evident). 

Example 51. (251-2-Hvdroxv-4-methvI-N-((l^-2-oxo-2-r(6ig.7ieV5-oxo -7-phenvI-l,4- 
30 thiazepan-6-vIlamino-l-phenylethyI)pentanamide (51) 

To a stirred solution of (25)-2-amino-iV-[(6,7-cis)-5-oxo-7-phenyl-l > 4-thiazepan-6-yl]- 
2-phenylacetamide (50b) (82 mg, 0.230 mmol) in dichloromethane (4 mL) was added (S)-2- 
hydroxyisocaproic acid (40 mg, 0.294 mmol), HOBt (41 mg, 0.304 mmol), NMM (40 mg, 
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0.396 mmol) and EDAC-HC1 (58 mg, 0.303 mmol). The mixture was stirred at ambient 
temperature under nitrogen overnight. The solvent was evaporated and the residue was 
purified by flash chromatography on silica gel eluting with a gradient from 50% ethyl acetate: 
50% hexanes to 100% ethyl acetate to afford the title compound in a 1 :1 mixture with the 
5 SSJS diastereomer (8 1 mg, 75%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 50.93 (m, 
7H), 1.82 (m, 2H), 2.74 (m, m, 1H), 2.97-3.22 (m, 1H), 3.56-3.90 (m, 2H), 4.03 (d, 0.5H, J= 
3.5 Hz), 4.17 (m, 1H), 4.36 (d, 0.5H, J= 3.5 Hz), 5.25-5.38 (m, 1H), 5.48 (d, 0.5H, J= 7.4 Hz), 
5.71 (d, 0.5H, J= 7.4 Hz), 6.30 (m, 0.5H), 6.72 (m, 0.5H), 6.80 (d, 1H, J= 7.4 Hz), 7.01 (t, 1H, 
J= 7.4 Hz), 7.1 1-7.36 (m, 10H), 7.50 (br d, 0.5H), 7.69 (br d, 0.5H). MS APCI, m/z= 470 
10 (M+l). LC/MS: 2.39 min. 

Example 52. 7V 2 -ff3.5-Difluorophenvnacetvl1-iV 7 -r(6Jg.7igV5-oxo-7--phenvI-l,4 -thiazepan- 

6-vn-L-leucinamide (52) 

To a stirred solution of iV / -[(6,7-cz'i')-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L- 
leucinamide (52b) (67 mg, 0.200 mmol) in dichloromethane (4 mL) was added 3,5- 

1 5 difhiorophenylacetic acid (52 mg, 0.302 mmol), HOBt (4 1 mg, 0.304 mmol), NMM (40 mg, 
0.396 mmol) and EDAC-HC1 (58 mg, 0.303 mmol). The mixture was stirred at ambient 
temperature under nitrogen overnight. The solvent was evaporated and the residue was 
purified by flash chromatography on silica gel eluting with a gradient from 50% ethyl acetate: 
50% hexanes to 100% ethyl acetate to afford the title compound in a 1 :1 mixture with the 

20 6S,1S diastereomer (76 mg, 0. 1 55 mmol, 77%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 
50.74-0.89 (m, 6H), 1.32 (m, 3H), 2.75 (m, 1H), 3.00 (m, 1H), 3.49 (s, 1H), 3.51 (s, 1H), 
3,63-3.89 (m, 2H), 4.24 (d, 0.5H, 4.1 Hz), 4.31 (d, 0.5H, J= 4.1 Hz), 4.59 (m, 0.5H), 4.70 (m, 
0.5H), 5.13 (m, 0.5H), 5.32 (m, 0.5H), 6.05 (br d, 0.5H), 6.17 (br d, 0.5H), 6.54 (m, 0.5H), 
6.66-6.88 (m, 3H), 6.95 (m, 0.5H), 7.12-7.30 (m, 5.5H), 7.36 (br d, 0.5H). MS APCI, m/z= 

25 490 (M+l). LC/MS: 2.56 min. 

The precursor JV 7 -[(6,7-cz'j)-5-oxo-7-phenyl-l,4-thiazepan-6-yl]-L-leucinamide (52b) 

was prepared as follows: 

a. jV 2 -(fer^ButoxvcarbonyI)-/V' 7 -[(6,7-ct^-5-oxo-7-phenvl-l,4-thiazepan-6-vl1--L- 
leucinamide (52 a) 

30 To a stirred solution of (6,7-cw)-6-amino-7-phenyl-l,4-thiazepan-5-one hydrobromide 

(48a) (150 mg, 0.497 mmol) in DMF (2 mL) under nitrogen was added, N-(tert- 
butoxycarbonyl)-L-leucine (126 mg, 0.544 mmol), HOBt (100 mg, 0.742 mmol), NMM (75 
mg, 0.742 mmol) and EDAC-HC1 (142 mg, 0.742 mmol) . The mixture was stirred at ambient 
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temperature overnight. The reaction mixture was diluted with saturated aqueous sodium 
bicarbonate and extracted with ethyl acetate. The organic solution was separated, extracted in 
succession with IN aqueous HC1 and brine then dried, filtered and evaporated to afford the 
title compound (21 1 mg, 97%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 50.80-0.95 (m, 
5 6H), 1.41 (m, 9H), 1.56 (m, 3H), 2.79 (m, 1H), 3.04 (m, 1H), 3.63-3.93 (m, 2H), 4.19 (m, 
1H), 4.36 (t, 1H, 4.0 Hz), 4.75 (br, 0.5H), 4.87 (br, 0.5H), 5.27 (br, 0.5H), 6.49 (br, 0.5H), 
7.27 (m, 6H). MS APCI, m/z- 436 (M+l). LC/MS: 2.64 min. 
b. AfM(6 J-cisV5-Oxo-7-phenyl-L^ (52b) 
N 2 -(te^ButoxycarbonyO^ 

10 leucinamide (52a) (210mg, 0.482 mmol) was dissolved in 3:1 (v/v) dichloromethane : 
trifluoroacetic acid (10 mL) and kept at ambient temperature for lh. The solution was 
evaporated and the residue partitioned between ethyl acetate and saturated aqueous sodium 
bicarbonate. The organic solution was separated, dried, filtered and evaporated to afford the 
title compound (135 mg, 83%) as a yellow oil. MS APCI, m/z- 336 (M+l). LC/MS: 1.06 

15 min. MS APCI, m/z= 336 (M+l). LC/MS: 1.36 min. (diastereomers evident). 
Example 53, Ar 2 -ff25V2-Hvdroxv-4-m^ 
thiazepan-6-vn-L-leucinamide (53) 

To a stirred solution of ^-[(e^-cz^-S-oxo^-phenyl-l^-thiazepan-e-ylJ-L- 
leucinamide (52b) (67 mg, 0.200 mmol) in dichloromethane (4 mL) was added (S)-2- 

20 hydroxyisocaproic acid (40 mg, 0.294 mmol), HOBt (41 mg, 0.304 mmol), NMM (40 mg, 
0.396 mmol) and EDAC-HC1 (58 mg, 0.303 mmol). The mixture was stirred at ambient 
temperature under nitrogen overnight. The solvent was evaporated and the residue was 
purified by flash chromatography on silica gel eluting with a gradient from 50% ethyl acetate: 
50% hexanes to 100% ethyl acetate to afford the title compound in a 1:1 mixture with the 

25 6S 9 1S diastereomer (73 mg, 8 1 %) as a white solid. l H NMR (300 MHz, CDC1 3 ) 50.80-1 .00 
(m, 14H), 1.33-1.93 (m, 5H), 2.74-2.86 (m, 1H), 2.97-3.14 (m, 1H), 3.68-3.90 (m, 2H), 4.10 
(m, 1H), 4.32 (d, 1H, 4 Hz), 4.51 (m, 0.5H), 4.61 (m, 0.5H), 5.23 (m, 0.5H), 5.32 (m, 0.5H), 
6.48 (br, 0.5H), 6.78 (m, 1H), 6.93 (br d, 0.5H), 7.27 (m, 6H). MS APCI, m/z= 450 (M+l). 
LC/MS: 2.40 min. 

30 Example 54. iV 2 4(3,5-Difluorophenvna^ 
6-vll-L-valinamide (54) 

To a stirred solution of iV ; -[(6,7-czj)-5-oxo-7-phenyl-l 5 4-thiazepan-6-yl]-L-valinamide 
(54b) (65 mg, 0.202 mmol) in dichloromethane (4 mL) was added 3,5-difluorophenylacetic 
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acid (52 mg, 0.302 mmol), HOBt (41 mg, 0.304 mmol), NMM (40 mg, 0.396 mmol) and 
EDAC-HC1 (58 mg, 0.303 mmol). The mixture was stirred at ambient temperature under 
nitrogen overnight. The solvent was evaporated and the residue was purified by flash 
chromatography on silica gel eluting with a gradient from 50% ethyl acetate: 50% hexanes to 
5 100% ethyl acetate to afford the title compound in a 1 :1 mixture with the 65,7.5 diastereomer 
(62 mg, 64%) as a white solid. ! H NMR (300 MHz, CDC1 3 ) 50.68-0.89 (m, 6H), 1.78-2.05 
(m, 1H), 2.69-2.80 (m, 1H), 3.02 (m, 1H), 3.51 (s, 1H), 3.54 (s, 1H), 3.67-3.91 (m, 2H), 4.24 
(d, 0.5H 5 J- 4.0 Hz), 4.29 (d, 0.5H, J= 4.0 Hz), 4.38 (m, 0.5H), 4.53 (m, 0.5H), 5.22 (m, 
0.5H), 5.35 (m, 0.5H), 6.32 (m, 1H), 6.63-6.94 (m, 5H), 7.13-7.31 (m, 5H). MS APCI, m/z= 
10 476 (M+l). LC/MS: 2.46 min. 

The precursor N J -[(6 J-cz J y)-5-oxo-7-phenyl-l 5 4-thiazepan-6-yl]--L-valinamide (54b) 

was prepared as follows: 

a, iVVfert-Butoxvcarbonvl^^ 
valinamide (54a) 

15 To a stirred solution of (6,7-c^)-6-amino-7-phenyl-l,4-thiazepan-5-one hydrobromide 

(48a) (150 mg, 0.497 mmol) in DMF (2 mL) under nitrogen was added, N-(tert- 
butoxycarbonyl)-L-valine (118 mg, 0.544 mmol), HOBt (100 mg, 0.742 mmol), NMM (75 
mg, 0.742 mmol) and EDAC-HC1 (142 mg, 0.742 mmol) . The mixture was stirred at ambient 
temperature overnight. The reaction mixture was diluted with saturated aqueous sodium 

20 bicarbonate and extracted with ethyl acetate. The organic solution was separated, extracted in 
succession with IN aqueous HC1 and brine then dried, filtered and evaporated to afford the 
title compound (189 mg, 90%) as a white solid. ! HNMR (300 MHz, CDC1 3 ) 50.84 (m, 6H) 5 
1.42 (m, 9H), 1.89-2.14 (m, 1H), 2.73-2.84 (m, 1H), 2.98-3.14 (m, 1H), 3.80 (m, 2H), 4.32 (d, 
1H, J=4.0Hz), 5.03 (m, 1H), 5.36 (m, 1H), 6.37-6.60 (brm, 1H), 7.09-7.31 (m, 3H), 7.44 (m, 

25 2H), 7.80 (m, 2H). MS APCI, m/z= 422 (M+l). LC/MS: 2.50 min. 

b. iV^lfe.T-cisVS-oxo^-^ (54b) 

iS^tert-Butoxycarbo^ 
valinamide (54a) (189mg, 0.449 mmol) was dissolved in 3:1 (v/v) dichloromethane : 
trifluoroacetic acid (10 mL) and kept at ambient temperature for lh. The solution was 
30 evaporated and the residue partitioned between ethyl acetate and saturated aqueous sodium 
bicarbonate. The organic solution was separated, dried, filtered and evaporated to afford the 
title compound (130 mg, 90%) as a yellow oil. MS APCI, m/z= 322 (M+l). LC/MS: 0.70 
min. MS APCI, m/z= 322 (M+l). LC/MS: 1.20 min. (diastereomers evident). 
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Example55. ArM(2^-2-HvdroxY-4-methvlpentanovn^ 
thiazepan-6-vII-L-valinamide (55) 

To a stirred solution of iV" 7 4(6,7-cry)-5-oxo-7-phenyl-l,4^ 
valinamide (54b) (65 nig, 0.202 mmol) in dichloromethane (4 mL) was added (S)-2- 
5 hydroxyisocaproic acid (40 mg, 0.294 mmol), HOBt (41 mg, 0.304 mmol), NMM (40 mg, 
0.396 mmol) and EDAC-HC1 (58 mg, 0.303 mmol). The mixture was stirred at ambient 
temperature under nitrogen overnight. The solvent was evaporated and the residue was 
purified by flash chromatography on silica gel eluting with a gradient from 50% ethyl acetate: 
50% hexanes to 100% ethyl acetate to afford the title compound in a 1 :1 mixture with the 

10 6SJS diastereomer (63 mg, 72%) as a white solid. ! H NMR (300 MHz, CDC1 3 ) 80.70-1.04 
(m, 13H), 1.60 (m, 2H), 1.80 (br 1H), 1.90-2.19 (m, 1H), 2.78 (m, 1H), 3.06 (m, 1H), 3.68- 
3.94 (m, 2H), 4.13 (m, 1H), 4.24-4.48 (m, 2H), 5.13 (m, 0.SH), 5.31 (m, G.5H), 5.38 (m, 
0.5H), 6.53 (m, 0.5H), 6.63 (m, 0.5H), 7.01 (m, 1H), 7.16 (m, 0.5H), 7.23-7.32 (m, 5H). MS 
APCI, m/z=436 (M+l). LC/MS: 2.31 min 

15 Example 56. iVM(2i?JiSV7-Chloro-4-oxo-^ 

3-vl1-iV 2 -r(3,5"difluorophenvI)acetvll-L-alaninamide (56) 

To a stirred solution of (2,3-cz.s')-3-amino-7-chloro-2-phenyl-2,3-dihydro-l,5- 
benzoxazepin-4(5ii/)-one (56e) (100 mg, 0.346 mmol) in dichloromethane (3 mL) was added 
N-[(3,5-difluorophenyl)acetyl]-L-alanine (le) (93 mg, 0.382 mmol), HOBt (57 mg, 0.422 

20 mmol), NMM (43 mg, 0.425 mmol) and EDAC-HC1 (80 mg, 0.417 mmol). The mixture was 
stirred at ambient temperature under nitrogen overnight. The reaction mixture was diluted 
with water and extracted with ethyl acetate three times. The combined organic extracts were 
washed in succession with saturated aqueous sodium bicarbonate and IN aqueous HC1. The 
organic solution was dried, filtered and evaporated. The residue was purified by flash 

25 chromatography on silica gel eluting with 1:1 (v/v) hexane : ethyl acetate to afford the title 
compound in a 1 : 1 mixture with the 2S,3R diastereomer (120 mg, 67%) as a white solid. ] H 
NMR (300 MHz, CDC1 3 ) 61.08 (d, 1.5H, J= 7.0 Hz), 1.24 (d, 1.5H, J= 7.0 Hz), 3.44 (s, 1H), 
3.50 (s, 1H), 4.48 (m, 0.5H), 4.62 (m, 0.5H), 4.98 (t, 0.5H), 5.11 (t, 0.5H), 5.76 (m, 1H), 6.11 
(d, 0.5H), 6.24 (d, 0.5H), 6.53-6.87 (m, 3H), 7.04 (m, 1H), 7.18-7.42 (m, 8H), 7.84 (s, 

30 0.5H),8.41 (s, 0.5H). MS APCI, m/z =514 (M+l). LC/MS: 2.47 min. 

The precursor (2 5 3-c^)-3-amino-7-chloro-2-phenyl-2 3 3-dihydro-l ,5-benzoxazepin- 
4(5Z7)-one (56e) was prepared as follows: 

a. ervthro Ethyl 2-hvdroxy-3-(4-chlorO"2-nitrophenoxv)-3-phenvlproT?anoate (56a) 
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To a stirred mixture of 4-chloro-2-nitrophenol (11.68g, 67.32 mmol), ethyl 3- 
phenyloxirane-2-carboxylate (9.6 lg 3 50.00 mmol) in ethanol (200 mL) was added portionwise 
60% sodium hydride (738 mg, 20.00 mmol) and the red mixture stirred at reflux for 3 days. 
The solvent was removed in vacuo. The residue was dissolved in chloroform and extracted 
5 three times with 10% aqueous potassium carbonate. The organic layer was washed with water 
and brine, dried, filtered and evaporated to afford a brown residue. The residue was dissolved 
in a minimal volume of chloroform and precipitated by adding diethyl ether to afford the title 
compound (5.970g ,33%) as an off-white solid. l K NMR (300 MHz, DMSO-d6) 51.16 (t, 3H, 
J- 7.0 Hz), 4.09 (q, 2H, J- 7.0 Hz), 4.29 (t, 1H, J= 7.0 Hz), 5.63 (d, 1H, J= 7.0 Hz), 6.09 (d, 
10 1H, J= 7.0 Hz), 7.19-7.60 (m, 7H), 7.97 (d, 1H, J- 2.6 Hz). MS APCI, m/z =388 (M+Na). 
LC/MS: 2.78 min. 

b. erythro Ethyl 2-hvdroxv-3-(4-chloro-2-nitrophenoxvV3-phenylpropanoate (56b) 

To a solution of erythro ethyl 2~hydroxy-3~(4-chloro-2-nitrophenoxy)-3- 
phenylpropanoate (56a) (5.870g, 16.048 mmol) in ethanol (200 mL) was added 5% palladium 

15 on carbon (200 mg) and the mixture was hydrogenated at 35 psi on a Parr shaker for 45 min. 
The reaction mixture was filtered through diatomaceous earth and the resulting solution 
concentrated in-vacuo. The residue was purified by flash chromatography on silica gel eluting 
first with chloroform and then 60: 1 (v/v) chloroform : ethanol to afford the title compound 
(3.150 g, 58%) as a red oil. TLC Rf=0.21 (60:1 chloroform: ethanol). MS APCI, m/z =336 

20 (M+l). LC/MS: 2.00 min. 

c. (2J^rg/i5)"7-Chloro-3"hvdroxV"2"PhenvI-23-dihydro-l,5"benzoxazepin-4(5H)-one 
(56c) 

To a stirred solution of erythro ethyl 2-hydroxy-3-(4~chloro-2-nitrophenoxy)-3- 
phenylpropanoate (56b) (3.070 g, 9.143 mmol) in THF (40 mL) cooled to 0°C was added a 

25 solution of lithium hydroxide monohydrate (422 mg, 10.057 mmol) in water (20 mL) and 

methanol (2 mL). After lh the cooling bath was removed and the mixture stirred an additional 
2h at ambient temperature. The reaction was re-cooled to 0°C and IN aqueous hydrochloric 
acid (14.3 mL) was added. Solvent was then removed in-vacuo. The residue was dissolved in 
DMF (50 mL), HOBt (2.00 g, 14.804 mmol), NMM (1.510 g, 14.950 mmol), and EDAC 

30 (2.880 g, 15.023 mmol) were added and the mixture stirred overnight under nitrogen at 
ambient temperature. Solvent was removed in-vacuo at 40°C and the residue partitioned 
between water and ethyl acetate. The organic solution was separated, washed in succession 
with saturated aqueous sodium bicarbonate, IN aqueous HC1 and brine, then dried, filtered 
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and evaporated. The residue was purified by flash chromatography (3:1 hexane : ethyl 
acetate) to afford the title compound (1.120 g, 42%) as a white solid. TLC Rp= 0.19 (3:1 
hexane : ethyl acetate). ! H NMR (300 MHz, CDC1 3 ) 53.65 (d, 1H 3 J= 4.8 Hz), 4.62 and 4.65 
(dd, 1H, J= 4.8 Hz), 5.29 (d, 1H 5 J= 9.6 Hz), 6.80 (m, 1H), 7.02-7.09 (m, 2H), 7.41 (s, 5H), 
5 7.89 (s, 1H). MS APCI, m/z = 290 (M+l). LC/MS: 2.35 min. 

d. (2,3-cfeV 3-Azido-7-cMoro-2-phenvI-23-dihydro-l,5"benzoxazepiJi--4(5H)-one (56d) 

Trifluoromethanesulfonyl chloride (926 mg, 5.495 mmol) was added via syringe to a 
solution of (2,3-^a^)-7-chloro-3-hyckoxy-2-phenyl-23-dihydro-l ,5-benzoxazepin-4(5H)- 
one (56c) (1.064 g, 3.672 mmol) and triethylamine (634 mg, 6.277 mmol) in dichloromethane 

10 (25 mL) under nitrogen at -20°C. The mixture was kept at -20°C for 18h. Additional 

triethylamine (1.268 g, 12.554 mmol) and trifluoromethanesulfonyl chloride (1.852 g, 10.990 
mmol) were added and the mixture kept at -20°C for an additional 24h. Again, additional 
trifluoromethanesulfonyl chloride (926 mg, 5.495 mmol) and triethylamine (634 mg, 6.277 
mmol) were added and the mixture kept at -20°C for an additional 5h. The reaction was 

15 concentrated in-vacuo without heating, and the resulting residue immediately dissolved in 

DMF (10 mL) at 0°C under nitrogen. Sodium azide (1.190 g, 18.305 mmol) was added to the 
solution and the mixture allowed to warm to ambient temperature over 30 min. After an 
additional 2h the reaction was diluted with water and extracted with ethyl acetate three times. 
The combined organic extracts were washed in succession with saturated aqueous sodium 

20 bicarbonate, IN aqueous HC1 and brine. The organic solution was dried, filtered and 
evaporated and the residue purified by flash chromatography on silica gel eluting with 
dichloromethane and then with 100:2 (v/v) dichloromethane : methanol to afford the title 
compound (410 mg, 35%) as a foamy white solid. TLC R f = 0.20 (dichloromethane) *H NMR 
(300 MHz, CDC1 3 ) 54.46 (d, 1H, J= 5.7 Hz), 5.54 (d, 1H, J- 5.7 Hz), 7.05 (s, 1H), 7.16 (s, 

25 2H), 7.39-7.47 (m, 3H), 7.49-7.57 (m, 2H), 7.86 (s, 1H). MS APCI, m/z =287 (M+I-N2). 
LC/MS: 2.54 min. 

e. (2 .3^V3-Amino-7-chloro-2>-phenvl-2 J-dihvdro-L5-benzoxazepin-4f Sg)-one (56e) 

To a stirred solution of (2,3-c^)-3-azido-7-chloro-2~phenyl-2,3-dihydro-l !> 5- 
benzoxazepin-4(5H)-one (56d) (385 mg, 1.223 mmol) in tetrahydrofuran (10 mL) was added 
30 water (33 \iL) and triphenylphosphine (337 mg, 1.285 mmol). After 18h at ambient 

temperature water (1 mL) was added. After an additional lh the solvent was evaporated and 
the residue was purified by flash chromatography on silica gel eluting with 100:3 (v/v) 
dichloromethane : methanol to afford the title compound (216 mg, 61%) as a white solid. TLC 
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Rf= 0.25 (100:3 (v/v) dichloromethane : methanol). *H NMR (300 MHz, CDCi 3 ) 51.46 (br, 
2H), .4.12 (d, 1H, J= 6.6 Hz), 5.55 (d, 1H, J- 6.6 Hz), 7.05 (s, 1H), 7.18 (m, 2H), 7.36-7.73 
(m, 6H). MS APCI, m/z -289 (M+l). LC/MS: 1.54 min. 
Example 57. (2£bjN^(l^^ 
5 benzoxazepin-3-vl1amino-2-oxo-l-phenvte^^ (57) 
To a stirred solution of (25)-2-amino-^^[(2,3-cf5)-7-chloro-4-oxo-2-pheny^2 9 3 5 4 5 5- 
tetrahyd^o-l ? 5--benzoxazepin-3-yl]-2-phenylacetarnide (57b) (80 mg, 0.199 mmol) in 
dichloromethane (4 mL) were added (S)-2-hydroxyisocaproic acid (30 mg, 0.192 mmol), 
HOBt (34 mg, 0.251 mmol), NMM (26 mg, 0.257 mmol) and EDAC-HC1 (48 mg, 0.250 mol) 

10 in succession and the mixture stirred overnight under nitrogen at ambient temperature. The 
reaction mixture was diluted with water and extracted with ethyl acetate three times. The 
combined organic extracts were washed in succession with saturated aqueous sodium 
bicarbonate and IN aqueous HCL The organic solution was dried, filtered and evaporated. 
The residue was purified by flash chromatography on silica gel eluting with 50: 1 (v/v) 

1 5 chloroform: methanol to afford the title compound as a 1 : 1 mixture with the 2S.3R 

diastereomer (96 mg, 93%) as a white solid. 1 H NMR (300 MHz, CDC1 3 ) 50.93 (m, 7H), 1.81 
(m, 2H), 2.60 (br, 1H), 4.09 (m, 0.5H), 4.21 (m, 0.5H), 5.14 (m, 1H), 5.45 (m, 0.5H), 5.53- 
5.68 (m, 1H), 5.82 (m, 0.5H), 6.57 (m, 1H), 6.90-7.11 (m, 4H), 7.15-7.60 (m, 10H), 7.78 (s, 
0.5H), 8.34 (s, 0.5H). MS APCI, m/z - 536 (M+l). LC/MS: 2.43 min. 

20 The precursor (25>2-amino-iV-[(2, 3-cfe)-7-chloro-4-oxo-2-phenyl-2,3,4 9 5-tetrahydro- 

l,5-benzoxazepin-3-yl]-2-phenylacetamide (57b) was prepared as follows: 
a. fert-Butyl ((1^2-(r(2J-cfeV7-chloro-4-oxo-2-phenvl-2J,4,5-tetrahvdro-l,5-- 
benzoxazepin-3-yl] amino}-2-oxo-l-phenvlethvDcarbamate (57a) 

To a stirred solution of (2 ? 3-ci5)-3-a3inno-7-chloro-2-phenyl-2 J 3-dihydro-l,5- 

25 benzoxazepin-4(5i^)-one (56e) (90 mg, 0.3 12 mmol) in dichloromethane (3 mL) was added 
(26)-[(^r?-butoxycarbonyl)amino](phenyl)acetic acid (86 mg, 0.342 mmol), HOBt (47 mg, 
0.347 mmol), NMM (50 mg, 0.495 mmol) and EDAC-HC1 (66 mg, 0.344 mmol). The 
mixture was stirred at ambient temperature under nitrogen overnight. The reaction mixture 
was diluted with water and extracted with ethyl acetate three times. The combined organic 

30 extracts were washed in succession with saturated aqueous sodium bicarbonate and IN 
aqueous HCL The organic solution was dried, fdtered and evaporated. The residue was 
purified by flash chromatography on silica gel eluting with 3:1 (v/v) hexane : ethyl acetate to 
afford the title compound (1 1 1 mg, 68%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 51.35 
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(s, 4.5H), 1.45 (s, 4.5H), 5.03-5.29 (m, 1.5H), 5.41-5.63 (m, 1.5H), 5.74-5.86 (m, 1H), 6.54- 
6.80 (br, 1H), 6.92 (m, 1.5 H), 6.99-7.13 (m, 2.5H), 7.15-7.41 (m, 9H), 7.75 (br, 0.5H), 8.44 
(br, 0.5H). MS APCI, m/z - 544 (M+Na). LC/MS: 2.75 min. 
b. (2£V2-Amino-AT4(2.3-m)^ 
5 benzoxazepin-3-yl1~2-phenyIacetamide (57b) 

Trifluoroacetic acid (1 mL) was added to a solution of tert-butyl ((15)-2-{[(2,3-c£y)-7- 
chloro-4-oxo~2-phenyl-2,3,4,5-teta^ 

phenylethyl)carbamate ( 57a) (100 mg, 0.192 mmol) in dicloromethane (3 mL) at 0°C. The 
solution was allowed to warm to ambient temperature and stirred lh and then the solvent was 

10 evaporated. The residue was dissolved in ethyl acetate and extracted with aqueous sodium 
bicarbonate. The organic solution was dried and evaporated to afford the title compound (80 
mg, 99%) which was used in the next step without additional purification. ] H NMR (300 
MHz, CDC1 3 ) 51.72 (br s, 2H), 4.55 (m, 1H), 5.22 (m, 1H), 5.67 (m, 1H) 5 7.04 (m, 2H), 7.13- 
7.44 (m, 11H), 7.55 (m, 2H). MS APCI, m/z = 422 (M+l). LC/MS: 2.00 min. 

15 Example 58. (2^-24(3,5-Difluorophenvl^^ 

2,3A5-tetrahvdro-l,5-benzoxazepin-3-vn-2-phenvlacetamide (58) 

To a stirred solution of (2^-2-amino-iV^-[(2 5 3-cz5)-4-oxo-2-phenyl-2,3 ? 4 ? 5-tetrahydro- 
l,5-benzoxazepin-3-yl]-2-phenylacetamide (58b) (108 mg, 0.279mmol) in dichloromethane 
(3mL) under nitrogen was added 3,5-difluorophenylacetic acid (58 mg, 0.336 mmol), HOBt 

20 (50 mg, 0.370 mmol), NMM (42 mg, 0.416 mmol) and EDAC-HC1 (71 mg, 0.370 mmol). 
The mixture was stirred overnight at ambient temperature then evaporated. The residue was 
dissolved in ethyl acetate and extracted in succession with saturated sodium bicarbonate, IN 
aqueous HC1, and brine. The organic solution was dried, filtered and evaporated. The residue 
was purified by flash chromatography on silica gel eluting with 100:1 (v/v) chloroform: 

25 methanol to afford the title compound as a 1 : 1 mixture with (25}-2-[(3,5- 

difluorophenyl)acetyl]amino-N-[(25 r ,3i?)-4-oxo-2-phenyl-2,3,4,5-te1xahydro-l,5- 
benzoxazepin-3-yl]-2-phenylacetamide (110 mg, 73%) as a white solid. *H NMR (300 MHz, 
CDCI3) 53.47 (s, 1H), 3.56 (s, 1H), 5.07 (m, 1H), 5.45 (d, 0.5H, 7.0 Hz), 5.56 (d, 0.5H, 7.0 
Hz), 5.71 (d, 0.5H, 7.0 Hz), 5.82 (d, 0.5H, 7.0 Hz), 6.52 (m, 1H), 6.72 (m, 2H), 6.80-7.09 (m, 

30 4H), 7.1 1-7.40 (m, 12H), 7.65 (s, 0.5H), 8.29 (s, 0.5H). MS APCI, m/z = 542 (M+l). LC/MS: 
2.58 min. 

The precursor (2S)-2-ammo-iV'-[(2^ 
benzoxazepin-3-yl]-2-phenylacetamide (58b) was prepared as follows: 
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a. ferr-Butvl (g£V2-oxo-2-{f(23-cfsy4-oxo-2-ph^^ 
benzoxazepin-3-vl1amino)-l-phenvlethvl)carbamate (58a) 

To a stirred solution of (2,3-cz5)-3-amino-2-phenyl-2,3-dft^ 
4(5H)-one (6e) (98 mg, 0.337 mmol) in dichloromethane (3 mL) was added (2S)-[[tert- 
5 butoxycarbonyl)amino](phenyl)acetic acid (93 mg, 0.370 mmol), HOBt (55 mg, 0.407 mmol), 
NMM (68 mg, 0.673 mmol) and EDAC-HC1 (78 mg, 0.407 mmol). The mixture was stirred at 
ambient temperature under nitrogen overnight. The reaction mixture was diluted with water 
and extracted with ethyl acetate three times. The combined organic extracts were washed in 
succession with saturated aqueous sodium bicarbonate and IN aqueous HCL The organic 

10 solution was dried, filtered and evaporated. The residue was purified by flash chromatography 
on silica gel eluting with 2: 1 (v/v) hexane : ethyl acetate to afford the title compound (146 
mg, 89%) as a yellow solid. *H NMR (300 MHz, CDC1 3 ) 51.34 (s, 4.5H), 1.44 (s, 4.5H), 5.17 
(m, 1H), 5.55 (m, 1H), 5.73 (d, 0.5H, J= 7.5 Hz), 5.85 (d, 0.5H, J= 7.0 Hz), 6.44-6.73 (br, 
1H), 6.91-7.12 (m, 3H), 7.14-7.41 (m, 12H), 7.63 (br s, 0.5H), 8.15 (br, 0.5H). MS APCI ? m/z 

15 = 510 (M+Na). LC/MS: 2.60 min. 

b. (25V2-Amino-Ar-[(2,5-^ 
phenylacetamide (58b) 

Trifluoroacetic acid (1 mL) was added to a solution of tert-butyl ((15^-2-0X0-2- {[(2,3- 
czV)-4-oxo-2-phenyl-2,3 ,4,5 -tetrahydro- 1 ,5-benzoxazepin-3 -yl] amino } - 1 - 

20 phenylethyl)carbamate (58a) (136 mg, 0.279 mmol) in dicloromethane (3 mL) at 0°C. The 
solution was allowed to warm to ambient temperature and stirred lh. The solvent was 
evaporated and the residue was dissolved in ethyl acetate and extracted with aqueous sodium 
bicarbonate. The organic solution was dried and evaporated to afford the title compound (108 
mg, 99%) which was used in the next step without additional purification. *H NMR (300 

25 MHz, CDCI3) 81.71 (br s, 2H), 4.44 (m, 1H), 5.23 (m, 1H), 5.70 (m 3 1H), 6.98-7.60 (m, 16H). 
MS APCI, m/z = 388 (M+l). LC/MS: 1.72 min. MS APCI, m/z = 388 (M+l). LC/MS: 1.82 
min. (diastereomers evident). 
Example 59. iV 2 4(3,5-Difluorophenvnac^ 
tetrahvdro-l^-benzoxazepin-3-vll-L-seriiiamide (59) 

30 Using a procedure similar to that described in Example 1, except using (2,3-cf 1 y)-3- 

amino-2-phenyl-2,3-diliydro-l,5-benzoxazepin-4(5H)-one hydrochloride (6e) (61.1 mg) as the 
amine component, and iV-[(3,5-difluorophenyl)acetyl]-L-serine (4b) (66.5 mg) as the acid 
component, the title compound (59) was obtained as a white solid. Purification by flash 



WO 2004/031154 PCT/SE2003/001534 

-102- 

chromatography (2-10% methanol gradient in dichloromethane) provided the white solid title 
compound (97.5 mg) as a 1 : 1 mixture with the 2S,3M diastereomer. *H NMR (300 MHz, 
CDC1 3 ) 53.00-3.179 (m, 1H), 3.37-3.54 (m, 4H), 3.70-3.83 (m, 1H), 4.37-4.50 (m, 1H), 5.09- 
5.18 (m, 1H), 5.74 (d, 1H, J=7 Hz), 6.55-7.51 (m, 13H), 8.24-8.39 (m, 1H). MS APCI 3 m/z - 
496 (M+l). LC/MS: 2.14 min. 

Example 60. a^-2-Cvclohexvl-24(3,5-difluorophenvnacetvllamino-N-r(2i?J^-4-oxo-2- 
phenvl-2,3,4,5-tetrahvdro-l,5-benzoxazepin-3-vllacetamide (60) 

To a stirred solution of (25)-2-amino-N-[(23-cis)-4-oxo-2-phenyl-2 ? 3 ? 4 3 5-tetrahydro- 
l ? 5-benzoxazepin-3-yl]-2-cyclohexylacetamide (60b) (137 mg, 0.350mmol), 3,5- 
difluorophenylacetic acid (67 mg, 0.389 mmol), HOBt (59 mg, 0.437 mmol) andNMM (45 
mg, 0.455 mmol) in dichloromethane (5mL) under nitrogen at 0°C was added EDAC-HC1 (83 
mg, 0.432 mmol). The mixture was kept at 0°C for 30 min. then stirred overnight at ambient 
temperature. The reaction was diluted with ethyl acetate and extracted in succession with 
saturated sodium bicarbonate, IN aqueous HC1, and brine. The organic solution was dried, 
filtered and evaporated. The residue was purified by flash chromatography on silica gel 
eluting with 1 : 1 (v/v) hexane : ethyl acetate to afford the title compound as a 1 : 1 mixture with 
the 2S,3R diastereomer (1 10 mg, 57%) as a white solid. *H NMR (300 MHz, DMSO-d6) 
50.72-1.22 (m, 5H), 1.29-1.70 (m, 5H), 3.27 (s, 2H), 3.52 (m, 1H), 4.13 (m, 0.5H), 4.28 (m, 
0.5H), 4.98 (m, 0.5H), 5.08 (m, 0.5H), 5.58 (m, 1H), 6.87-7.56 (m, 13H), 8.03 (br d, 0.5H), 
8.17 (br d, 0.5H), 10.26 (s, 0.5H), 10.30 (s, 0.5H). MS APCI, m/z = 548 (M+l). LC/MS: 2.49 
min. 

The precursor (2,S)-2-amino-N-[(2,3-cis)-4-oxo-2-phenyl-2,3 3 4,5-tetrahydro-l,5- 
benzoxazepin-3-yl]-2-cyclohexylacetamide (60b) was prepared as follows: 
a. fert-Butvl (Q5>l-cvclohexvl-2-oxo-2-{r(23 
benzoxazepin-3-vIlamino|ethvl)carbamate ( 60a) 

To a stirred solution of (2,3-cz,s')-3-amino-2-phenyl-2,3-dihydro-l 5 5-benzoxazepin- 
4(5H)-one (6e) (254 mg, 1.000 mmol) in dichloromethane (10 mL) under argon was added 
BOC-L-cyclohexylglycine (257 mg, 1.000 mmol) and HOBt (176 mg, 1.300 mmol). The 
solution was cooled to 0°C, NMM (135 mg, 1366 mmol) and EDAC-HC1 (249 mg, 1.299 
mmol) were added. The reaction was allowed to warm to ambient temperature and stirred 
under argon overnight. The reaction mixture was diluted with ethyl acetate and extracted in 
succession with saturated aqueous sodium bicarbonate, IN aqueous HC1, and brine. The 
organic solution was dried, filtered and evaporated. The residue was purified by flash 
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chromatography on silica gel eluting with 3:1 (v/v) hexane : ethyl acetate to afford the title 
compound (408 mg, 83%) as a yellow solid. TLC Rf= 0.23 (3:1 (v/v) hexane : ethyl acetate). 
'HNMR (300 MHz, CDC1 3 ) 50.77-1.78 (m, 20H), 3.90 (m, 0.5H), 4.17 (m, 0.5H), 4.97 (m, 
1H), 5.17 (m, 1H), 5.80 (m, 1H), 6.42-6.62 (m, 1H), 7.08 (m, 1H), 7.14-7.47 (m, 8H), 7.59 (br 
5 s, 0.5H), 8.05 (br s, 0.5H). MS APCI, m/z = 494 (M+l). LC/MS: 2.61 min. 

b. (2.y>-2-Amino-iV-rf2.5-cfsV4-oxo-2-phenvl-2.3.4.5-tetrahvdro-1 .5-benzoxazepin-3-vn-2- 

cvclohexvlacetamide (60b) 

Trifluoroacetic acid (2 mL) was added to a stirred solution of tert-butyl ((1S)-1- 
cyclohexyl-2-oxo-2- {[(2,3-cw)-4-oxo-2-phenyl-2,3,4,5-tetrahydro- 1 ,5-benzoxazepin-3- 

10 yl]amino}ethyl)carbamate (60a) (345 mg, 0.699 mmol) at ambient temperature. The solution 
was stirred for 90 min. then evaporated. The residue was dissolved in ethyl acetate and 
extracted in succession with aqueous sodium bicarbonate and brine. The organic solution was 
dried and evaporated to afford the title compound (275mg, 99%) as a yellow solid which was 
used in the next step without additional purification. MS APCI, m/z = 394 (M+l). LC/MS: 

15 1.54 min. MS APCI, m/z = 394 (M+l). LC/MS : 1 .7 1 min. (diastereomers evident). 
Example 61. f25 , )-N-((l^-l-Cvclohexvl-2-oxo-2-r(2Jg,3^ -4-oxo-2-phenvl-2.3,4 < 5- 
tetrahvdro-l,5-benzoxazepin-3-vl1aimnoethvlV2-hvdroxv-4-me thvlpentanamide(61) 

To a stirred solution of (26)-2-amino-N-[(2,3-cw)-4-oxo-2-phenyl-2,3,4,5-tetrahydro- 
l,5-benzoxazepin-3-yl]-2-cyclohexylacetamide (60b) (137 mg, 0.350mmol), (S)-2- 

20 hydroxyisocaproic acid (52 mg, 0.394 mmol), HOBt (59 mg, 0.437 mmol) and NMM (45 mg, 
0.455 mmol) in dichloromethane (5mL) under nitrogen at 0°C was added EDAC-HC1 (83 mg, 
0.432 mmol) The mixture was kept at 0°C for 30 min. then stirred overnight at ambient 
temperature. The reaction was diluted with ethyl acetate and extracted in succession with 
saturated sodium bicarbonate, IN aqueous HC1, and brine. The organic solution was dried, 

25 filtered and evaporated. The residue was purified by flash chromatography on silica gel 

eluting with 1:1 (v/v) hexane : ethyl acetate to afford the title compound in a 1:1 mixture with 
the 2S,3R diastereomer (144mg, 81%) as a white solid. J H NMR (300 MHz, DMSO-d6) 
60.75-1.86 (m, 20H), 3.83 (m, 1H), 4.22 (m, 0.5H), 4.37 (m, 0.5H), 5.06 (m, 1H), 5.46 (m, 
1H), 5.58 (m, 1H), 7.10-7.27 (m, 4H), 7.31-7.44 (m, 5.5H), 7.55 (br d, 0.5H), 7.71 (m, 0.5H), 

30 7.88 (m, 0.5H), 10.25 (s, 0.5H), 10.28 (s, 0.5H). MS APCI, m/z = 508 (M+l). LC/MS: 2.41 
min. 

Example 62. 3-Cvclohexvl-/V 2 -r(3.5-difluorophenvnacetvl1-iV J -r(6ig, 7j?V5-oxo-7-phenvl- 
1 .4-thiazepan-6-vll -L-alanin amide (62) 
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To a stirred solution of 3-cyclohexyl-iV 7 -[(6,7-c?.s)-5-oxo-7-phenyl-l,4-thiazepan-6- 
yl]-L-alaninamide (62b) (1 15 mg, 0.306 mmol) in dichloromethane (6 mL) was added 3,5- 
difluorophenylacetic acid (56 mg, 0.325 mmol), HOBt (50 mg, 0.370 mmol), NMM (37 mg, 
0.366 mmol) and EDAC-HC1 (70 mg, 0.365 mmol). The mixture was stirred at ambient 
5 temperature under nitrogen overnight. The solvent was evaporated, the residue dissolved in 
ethyl acetate and extracted in succession with saturated sodium bicarbonate, IN aqueous HC1, 
and brine. The organic solution was dried, filtered and evaporated. The residue was purified 
by flash chromatography on silica gel eluting with 1 : 1 (v/v) dichloromethane : ethyl acetate to 
afford the title compound in a 1:1 mixture with the 6S,7S diastereomer (45 mg, 28%) as a 

1 0 white solid. TLC Rf= 0.27 (1:1 dichloromethane : ethyl acetate). *H NMR (300 MHz, CDC1 3 ) 
50.84 (m, 3H), 1.00-1.44 (m, 6H), 1.48-1.70 (m, 4H), 2.80 (m, 1H), 3.07 (m, 1H), 3.50 (m, 
2H), 3.80 (m, 2H), 4.33 (d, 1H, J= 4.4 Hz), 4.41 (m, 1H), 5.32 (m, 1H), 5.81 (d, 1H, J= 7.9 
Hz), 6.23 (br t, 1H), 6.68-6.87 (m, 3H), 7.04, d, J= 6.1 Hz), 7.27 (s, 5H). MS APCI, m/z= 530 
(M+l). LC/MS: 2.55 min. 

1 5 The precursor 3-cyclohexyl-iV 7 -[(6,7-cw)-5-oxo-7-phenyl-l ,4-thiazepan-6-yl]-L- 

alaninamide (62b) was prepared as follows: 

a. jVV/er^butoxvcarbonvlVa-cvclohexvl-TV-frej-ctsVS-oxo^-phenvl-l^ -thiazepan^- 

vll-L-alaninamide (62a) 

To a stirred solution of (6,7-cw)-6-amino-7-phenyl-l,4-ihiazepan-5-one hydrobromide 
20 (48a) (208 mg, 0.686 mmol) in dichloromethane (10 mL) under nitrogen was added, N-(tert- 
butoxycarbonyl)-3-cyclohexyl-L-alanine (205 mg, 0.755 mmol), HOBt (112 mg, 0.829 
mmol), NMM (166 mg, 1.643 mmol) and EDAC-HC1 (158 mg, 0.824 mmol) . The mixture 
was stirred at ambient temperature overnight. The reaction mixture was diluted with saturated 
aqueous sodium bicarbonate and extracted with ethyl acetate. The organic solution was 
25 separated, extracted in succession with IN aqueous HC1 and brine then dried, filtered and 

evaporated to afford the title compound (326 mg, 99%) as a white solid. *H NMR (300 MHz, 
CDC1 3 ) 80.87 (m, 2H), 1.03-1.86 (m, 20H), 2.79 (m, 1H), 3.03 (m, 1H), 3.78 (m, 2H), 4.19 
(m, 1H), 4.36 (t, 1H, J= 4.0 Hz), 4.65-4.90 (br m, 1H), 5.31 (m, 1H), 6.18-6.47 (br m, 1H), 
7.15 (br, 1H), 7.29 (s, 5H). MS APCI, m/z= 498 (M+Na). LC/MS: 2.50 min. 
30 b. 3-Cvclohexvl-7Y J -r(6.7-cw)-5-oxo-7-DhenvI-1.4-thiazepan-6-vll-L-alan inamide (62b) 

A^-(fert-Butoxycarbonyl)-3-cyclohexyl-iV y -[(6,7-c^)-5-oxo-7-phenyl-l,4-thiazepan-6- 
yl]-L-alaninamide (62a) (325 mg, 0.683 mmol) was dissolved in 3:1 (v/v) dichloromethane : 
trifluoroacetic acid (8 mL) and kept at ambient temperature for 2h. The solution was 
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evaporated and the residue partitioned between ethyl acetate and saturated aqueous sodium 
bicarbonate. The organic solution was separated, dried, filtered and evaporated to afford the 
title compound (252 mg, 98%) as a yellow oil. *H NMR (300 MHz, CDC1 3 ) 50.91 (m, 2H), 
1.02- L79 (m, 13H), 2.85 (m } 1H), 3.03 (m, 1H), 3.32 (m, 1H), 3.66-3.94 (m, 2H), 4.40 (m, 
5 1H), 5.35 (m, 1H), 6.16 (m, 1H), 7.29 (m, 5H), 7.86 (br d, 0.5H), 8.06 (br d, 0.5H). MS APCI, 
m/z= 376 (M+l). LC/MS: 1.48 min. MS APCI, m/z= 376 (M+l). LC/MS: L68 min. 
(diastereomers evident). 

Example 63. iV 2 -r(3,5-Difluorophenvnac^^ 

oxo-2-phenvl"2J,4,5-tetrahvdrO"l,5-benzoxazepin-3--vl1-L-alaninainide hydrochloride 
10 (63) 

A solution of 63d (260 mg) in methanol (10 mL) was treated with morpholine (87 pL) 
and acetic acid (172 pJL) followed by sodium cyanoborohydride (80 mg). The reaction 
mixture was stirred for 16 h, acidified with hydrochloric acid (5 drops) and stirred for 
additional lh. At the end of this period upon concentration under reduced pressure the 

1 5 reaction mixture was diluted with dichloromethane (100 mL) and washed with aqueous 
sodium carbonate solution. The organic layer was dried over potassium carbonate and 
concentrated under reduced pressure and the crude product was purified by column 
chromatography over silica gel. Product obtained after elution with dichloromethane : 
methanol (20:1) was dissolved in methanol (lmL) and treated with HC1 (1 mL of 2M solution 

20 in ether) and diluted with ether (70 mL). The solid thus obtained was filtered to afford the title 
compound in 1 : 1 mixture with the (2R,3R) diastereomer (150 mg) as a white solid: *H NMR 
(300 MHz, d6-DMSO) 5 1.07 (m, 3H), 3.79 (m, 2H), 3.95 (m, 2H), 4.22 (m, 2H), 4.40 (m, 
1H), 4.938 (m, 1H), 5.54 (t, 1H, J = 6Hz), 7.899-7.39 (m, 13H), 7.63 (m, 1H), 8.27 (d, 0.5H, 
J= 7Hz), 8.355 (d, 0.5H, J=7Hz). MS APCI, m/z - 593 (M+l). LC/MS: 2.02 min. 

25 The starting aldehyde A r2 -[(3,5-difluorophenyl)acetyl]-A^-[(25,3i?)-4~oxo-5-(2- 

oxoethyl)-2-phenyl-2,3,4,5-tetrahydro-l,5-benzoxazepin-3-yl]-L-alaninamide (63d) was 
prepared in the following manner: 

a. tert-Butvl ff23-c/5)-5-aUyI-4-oxo-2-phenvl-2,3,4,5-tetrahydro-l,5-benzoxazepin-3- 
vll carbamate (63a) 

30 A solution of tert-butyl ^^-c/^^-oxo^-phenyl^^/^-tetrahydro-l^- 

benzoxazepin-3-yl]carbamate (46a) (750 mg) in THF(10 mL) was treated with powdered 
KOH (123 mg), tetrabutylammonium bromide(64 mg) and allylbromide (484 mg). Upon 
stirring for 16 h the reaction mixture was filtered, the precipitate washed with ethyl acetate 
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(2x20 mL) and the filtrate was concentrated under reduced pressure. The product was purified 
by column chromatography over silica gel. Elution with 9:1 dichloromethane : ethyl acetate 
afforded the title product (792 mg). l H NMR (300 MHz, CDC1 3 ) 5 1.37 (s, 9H), 4.46 (dd, 1H, 
J= 5Hz, J=16Hz), 4.97 (d, 1H, J= 4Hz) 3 5.23(m 5 2H), 5.66(t, 1H, J = 3Hz), 5.93(m, 1H), 
5 7.30(m, 9H). MS APCI, m/z = 295 (M+l). LC/MS: 2.72 min. 

b. (23-cfe)-5-Allvl-3-amino-2-phen^ (63b) 

A solution of terf-butyl [(25 , ,3i?)-5-allyl-4-oxo-2~phenyl-2 ? 3,4 ? 5-tetrahydro-l,5- 
benzoxazepin-3-yl] carbamate (63a) (792 mg) in dichloromethane (10 mL) was treated with 
phenol(470 mg) and trifluoroacetic acid (10 mL). Upon stirring for 30 min the reaction 

10 mixture was concentrated under reduced pressure, treated with 5% HC1 and extracted with 
ether (100 mL). The aqueous layer was basified with potassium carbonate and extracted with 
dichloromethane (2x100 mL). The organic layer was dried over anhydrous potassium 
carbonate and concentrated under reduced pressure to afford the title product (430 mg). *H 
NMR (300 MHz, CDC1 3 ) 5 4.12 (d, 1H, J= 6Hz), 4.50 (d, d, 1H, J= 6Hz, J- 15Hz), 4.62 (d 5 d, 

15 1H, J= 6Hz, J= 15Hz), 5.25(m, 2H), 5.46(d, 1H, J = 7Hz), 5.98(m, 1H), 7.30 (m, 9H). 

c. iVMf 2i^35V5-Allvl-4^ 
difluorophenyl)acetyll-L-alaninamide (63c) 

A method similar to that described for 97e was used except that (2,3-c/j)-5-allyl-3- 
amino-2-phenyl-2,3-dihydro-l,5-benzoxazepin-4(5jy f )-one (63b) ( 430 mg) was the amine 

20 component and N-[(3 5 5-difluorophenyl)acetyl]-L-alanine (le) was the acid component to 

afford the title compound as a 1 : 1 mixture with the (2S,3R) diastereomer (582 mg). *H NMR 
(300 MHz, C 6 D 6 ) 5 0.93 (d, 1.5H, J= 7Hz), 1.05(d, 1.5H, J= 7Hz), 3.47 (two peaks, 2H), 4.22- 
4.67 (m, 3H), 5.06(m, 1H), 5.26(m, 2H), 5.68(m, 1H), 5.90(m,lH), 6.25(d, 1H, J= 7Hz), 
6.72(m, 2H), 6.25-7.38 (m, 10H). MS APCI, m/z = 520 (M+l). LC/MS: 2.46 min. 

25 d. A^(3,5-Difluorophenvttacetyll^^^ 

tetrahvdr o-l ,5-benzoxazepin-3-Yl1 -L-alaninamide(63 d) 

A solution of 63c (582 mg) in THF(10 mL) was treated with a solution sodium 
periodate (530 mg) in water (10 mL) followed by a 4% solution of Os0 4 (l mL). The reaction 
mixture was stirred for 16 h, diluted with sodium bisulfite solution (20 mL) and extracted 

30 with ethyl acetate (2x100 mL). The organic layers were washed with NaCl solution, dried 

over magnesium sulfate and concentrated under reduced pressure. The product thus obtained 
was dissolved in THF (50 mL) and treated with a solution sodium periodate (530 mg) in water 
(50 mL). After stirring for 1 6 h the reaction mixture was concentrated under reduced pressure 
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and extracted with dichloromethane (2x100 mL). The organic layers were concentrated under 
reduced pressure and the product was purified by chromatography to obtain the title 
compound in 1 : 1 mixture with the (2S,3R) diastereomer (417 mg). ] H NMR (300 MHz, 
CDC1 3 ) 5 1.05 (m, 3H), 3.47 (two peaks, 2H), 6.74(m, 2H), 7.25-7.60 (m, 12H). 
5 Example 64. iV 2 -K3.5-Difluorophenvnacetvn-jV / -rf2jg.3^-4-oxo -2-phenvl-2,3,4,5- 
tetrahvdro-l,5-benzoxazepin-3-vIl-L-leucinamide (64) 

To a stirred solution of iV / -[(2i?,3 1 S)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yl]-L-leucinamide (64g) (65 mg, 0.177 mmol) in dichloromethane (2 mL) 
was added 3,5-difluorophenylacetic acid (35 mg, 0.230 mmol), HOBt (31 mg, 0.230 mmol), 

10 NMM (25 mg, 0.248 mmol) and EDAC-HC1 (44 mg, 0.230 mmol). The mixture was stirred at 
ambient temperature under nitrogen overnight. The reaction mixture was diluted with water 
and extracted with ethyl acetate three times. The combined organic extracts were washed in 
succession with saturated aqueous sodium bicarbonate and IN aqueous HC1. The organic 
solution was dried, filtered and evaporated. The residue was purified by flash chromatography 

15 on silica gel eluting with 6:1 (v/v) dichloromethane : ethyl acetate to afford the title 

compound in a 1:1 mixture with the 2S,3R diastereomer (65 mg, 70%) as a white solid. TLC 

R f = 0.31 (6:1 dichloromethane : ethyl acetate). ! H NMR (300 MHz, CDC1 3 ) 50.82 (m, 6H), 

1.21-1.55 (m, 3H), 3.48 (s, 2H), 4.28 (m, 1H), 5.15 (t, 1H, J= 7.2 Hz), 5.76 (m, 2H), 6.27 (d, 

1H, J= 7.0 Hz), 6.78 (m, 3H), 7.06 (m, 1H), 7.15-7.42 (m, 8H), 7.55 (br s, 1H). MS APCI, 

20 m/z =510 (M+l). LC/MS: 2.40 min. 

The precursor y-[(2i?,36^-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzoxazepin-3^yl]- 

L-leucinamide (64g) was prepared as follows: 

a. Potassium (2j?.3>y)-3-phenvloxirane-2-carboxvlate (64a) 

A stirred suspension of (li?)-l-phenylethanaminium (22?,3S>3-phenyloxirane-2-carboxylate 
25 [K. Horada, J. Org. Chem., 31, 1407, 1 966] (28.54 g, 0. 10 mole) in ethanol (60 mL) and water 
(15 mL) was treated rapidly with a solution of KOH (9.5 g, 0.17 mole) in ethanol (60 mL). 
The mixture was stirred at ambient temperature for 20 min, ethyl ether (150 mL) added, the 
mixture stirred an additional 10 min and the white solid filtered off and washed with ethyl 
ether. A second crop was obtained by dilution of the filtrate with ethyl ether to 500 mL. Both 
30 samples were dried in vacuo. The pH of a small sample of crop 1 in water was 8 to 9 while a 
sample of crop 2 had pH = 14. Crop 2 was thus stirred with 15 mL of absolute ethanol for 15 
min, filtered, washed with acetone and dried in vacuo. Crop 1 (16.23 g, 80%) [oc]D 25 = -146° 
(c = 1.0, H 2 0) and crop 2 (3.03g 15%) [cc]D 25 = -143° (c = 1.2, H 2 0). >H NMR (300 MHz, 
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DMSO-d6) 52.97 (d, 1H, J-1.8 Hz), 3.66 (d, 1H, J=1.8 Hz), 7.22-7.35 (m, 5 H). HPLC 
(Method B): 2.74 min. 

b. f2Jg,3^)-iV-(2-Hvdroxyphenvl)-3-pheiivIoxirane-2-carboxamide (64b) 

To a stirred suspension of potassium (2J?,3o>3-phenyloxirane-2-carboxylate (64a) 
5 (4.040g, 20.00 mmol) in dry THF (100 mL) under nitrogen cooled in an ice-water bath was 
added isobutyl chloroformate (2.730 g, 20.00 mmol) slowly via syringe. NMM (0.460 mg, 
4.55 mmol) was added and the mixture stirred while gradually warming to 10°C over 75 min. 
The mixture was cooled to 0°C and 2-aminophenol was added, then the cooling bath was 
removed and the reaction stirred at ambient temperature for 24h. The reaction was diluted 

10 with diethyl ether (100 mL) then filtered through diatomaceous earth to remove suspended 
solids. Rotary evaporation of the solution afforded a yellow solid that was triturated with 
diethyl ether and collected by filtration. The solid was rinsed on the filter with additional 
diethyl ether to afford pure title compound (3.920 g, 77%) as an off-white solid. 'H NMR 
(300 MHz, DMSO-d6) 54.00 (d, 1H, J= 1.8 Hz), 4.22 (d, 1H, J= 1.8 Hz), 6.80 (m, 1H), 6.87- 

15 7.00 (m, 2H), 7.40 (s, 5H), 7.95 (d, 1H, J= 7.9 Hz), 9.27 (s, 1H), 9.97 (s, 1H). 13 C-DEPT 
NMR (75 MHz, DMSO-d6) 657.7 (CH), 58.4 (CH), 1 15.5 (CH), 1 19.4 (CH), 121.6 (CH), 
125.1 (CH), 125.8 (C), 126.5 (CH), 128.9 (CH), 129.1 (CH), 135.9 (C), 147.7 (C), 165.4 (C). 
MS APCI, m/z = 256 (M+l). LC/MS: 2.12 min. 

c. f2 J R.3igV3-Hvdroxv-2-phenvl-2,3-dihvdro-l .5-benzoxazepin-4f 5fl)-one f 64c) 

20 Scandium triflate (730 mg, 1.48 mmol) was added to a stirred suspension of (2i?,36)- 

iV-(2-hydroxyphenyl)-3-phenyloxirane-2-carboxamide (64b) in dry acetonitrile (150 mL) 
under nitrogen. The mixture was stirred at ambient temperature for 24 hours then heated at 
reflux for an additional 1 hour. The solvent was evaporated, the residue dissolved in ethyl 
acetate, and filtered through diatomaceous earth. Evaporation afforded an off-white solid 

25 which was purified by flash chromatography on silica gel eluting with 10:1 (v/v) 

dichloromethane : ethyl acetate to afford the title compound (2.290g, 60%) as a white solid. 
TLC R f = 0.20 (10:1 dichloromethane : ethyl acetate). [ H NMR (300 MHz, CDC1 3 ) 53.70 (d, 
1H, J= 5 Hz), 4.63 (m, 1H), 5.28 (d, 1H, J= 10 Hz), 6.89 (m, 1H), 7.02-7.16 (m, 3H), 7.35- 
7.47 (m, 5H), 7.78 (br, 1H). MS APCI, m/z = 256 (M+l). LC/MS: 1.84 min. [a]D 25 =+288° 

30 (c = 5.0, CHC1 3 ). 

d. f2J?.35)-3-Azido-2-phenvl-2,3-dihvdro-1.5-benzoxazepin-4(5ja , )-one (64d) 

Triethylamine (1.667g, 16.472 mmol) was added via syringe to a stirred solution of 
(2i?,3i?)-3-hydroxy-2-phenyl-2,3-dihydro-l,5-benzoxazepin-4(5fl)-one (64c) (2.532g, 9.922 
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mmol) in dichloromethane (90 mL) under nitrogen at -40°C. Next trifluoromethanesulfonyl 
chloride (2.541 g, 15.080 mmol) was added slowly via syringe and the mixture kept at -25°C 
for 2h. Additional triethylamine (1.667g, 16.472 mmol) was added followed by 
trifluoromethanesulfonyl chloride (2.541g, 15.080 mmol) and the reaction was kept for 8h at 
5 -25°C. Again, additional triethylamine (1.667g, 16.472 mmol) was added via syringe 

followed by trifluoromethanesulfonyl chloride (2.54 lg, 15.080 mmol) and the reaction was 
kept for 24h at -25°C. The solvent was evaporated without heating under reduced pressure 
and the residue dissolved in DMF (25 mL). Sodium azide (3.000g, 46.15 mmol) was added to 
the stirred DMF solution at -10°C and the reaction was allowed to warm to ambient 

10 temperature. After 2h the reaction was diluted with water (300 mL) and extracted three times 
with ethyl acetate. The combined organic extracts were washed with saturated aqueous 
sodium bicarbonate and then with brine. The organic solution was dried, filtered and 
evaporated. The residue was purified by flash chromatography an silica gel eluting with 30:1 
(v/v) dichloromethane : ethyl acetate to afford the title compound as an off-white solid. TLC 

15 Rf=0.35 (20: 1 (v/v) dichloromethane : ethyl acetate). ] H NMR (300 MHz, CDC1 3 ) 54.45 (d, 
1H, J= 6 Hz), 5.56 (d, 1H, J= 6 Hz), 7.00-7.07 (m, 1H), 7.10-7.26 (m, 3H), 7.40-7.46 (m, 3H), 
7.51-7.61 (m, 3H). MS APCI, mlz = 253 (M+l-N 2 ). LC/MS: 2.25 min. [a] D 25 - -179° (c - 
5.0, CHC1 3 ) 

e. ajg35^-3-Amino-2-phenvl-2,3-dihvdro-l,5-benzoxazepin-4(5in-one 

20 To a solution of (2i?,35)-3-azido-2-phenyl-2 ? 3-dihydro-l,5-benzoxazepin-4(5H)-one 

(64d) (1.128 g, 4.024 mmol)) in ethanol (80 mL) was added IN hydrochloric acid (4.43 mL) 
and 5% palladium on carbon (60 mg). The reaction was purged with hydrogen and stirred for 
2h under a balloon of hydrogen. The reaction was purged with nitrogen then filtered through 
diatomaceous earth. The solvent was evaporated to afford a white solid that was then 

25 partitioned between ethyl acetate and saturated aqueous sodium bicarbonate while stirring. 
The organic phase was separated and the aqueous phase extracted an additional two times 
with ethyl acetate. The combined organic extracts were dried, filtered and evaporated to 
afford the title compound (973 mg, 95 %) as an off-white solid. *H NMR (300 MHz, DMSO- 
d6) 51.36 (br, 2H), 3.93 (d, 1H, 3= 6.2 Hz), 5.45 (d, 1H, J= 6.2 Hz), 7.06-7.22 (m, 4H), 7.32- 

30 7.46 (m, 5H), 9.96 (br, 1H). MS APCI, m/z = 255 (M+l). LC/MS: 1.29 min. 

f. jV 2 4fer*-Butoxycarbo^ 
benzoxazepin-3-yIl-L4eucinamide (64f) 
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To a stirred solution of (2i?,3£)-3-amino-2^henyl-2,3-dihyd 
4(5.#)-one (64e) (50 mg 3 0.197 mmol), and HOBt (33 mg, 0.2144 mmol), in dichloromethane 
(2 mL) was added NMM (50 mg, 0.495 mmol), and EDAC-HC1 (46 mg, 0.240 mmol). The 
mixture was stirred at ambient temperature overnight under nitrogen. The reaction was diluted 
5 with ethyl acetate and extracted with 10% aqueous citric acid. The organic solution was dried 
and evaporated. The residue was purified by flash chromatography on silica gel eluting with 
10: 1 (v/v) dichloromethane : ethyl acetate to afford the title compound (85 mg, 92%) as a 
white solid. l K NMR (300 MHz, CDC1 3 ) 50.88 (t, 6H, J- 5.9 Hz), 1.19-1.65 (m, 12H), 3.96 
(m, 1H), 4.65 (m, 1H), 5.17 (t, 1H, J= 7.0 Hz), 5.84 (d, 1H), J= 7.0 Hz), 6.45 (br d, 1H, J- 7.0 
10 Hz), 7.06 (m, 1H), 7.23 (m, 3H), 7.38 (m, 5H), 7.60 (br s, 1H). MS APCI, m/z - 490 (M+Na). 
LC/MS: 2.42 min. 

g. iVM(21^3iSM-Oxo-2-phenYl-23 A5^^ 
£642) 

15 benzoxazepin-3-yl]-L4eucinamide (64f) (83 mg, 0.177 mmol) was dissolved in 5:1 (v/v) 
dichloromethane : trifluoroacetic acid and kept at ambient temperature for Ih. The solution 
was evaporated and the residue dissolved in ethyl acetate. The solution was extracted in 
succession with saturated aqueous sodium bicarbonate and brine then the organic solution was 
dried, filtered and evaporated to afford the title compound (65 mg, 99%) as a yellow oil. MS 

20 APCI, m/z = 368 (M+l). LC/MS: 1.63 min. 
Example 65. (2iSV2-r(3,5-Dffluorophen^ 

oxo-2-phenvl-2,3,4,5-tetrahvdro-l,5-benzoxazepin-3-vllacetamide (65) 

To a stirred solution of (2 j S)-2-amino-2-(4-fluorophenyl)--N-[(2i?,3iS)-4-oxo-2~phenyl-- 
2,3,4,5-tetxahydro-l,5-benzoxazepin-3-yl]acetamide (65b) (81 mg, 0.199 mmol) in 

25 dichloromethane (2mL) under nitrogen was added 3,5-difluorophenylacetic acid (40 mg, 

0.232 mmol), HOBt (35 mg, 0.259 mmol), NMM (30 mg, 0.297 mmol) and EDAC-HC1 (50 
mg, 0.261 mmol). The mixture was stirred 5h at ambient temperature then evaporated. The 
residue was dissolved in ethyl acetate and extracted in succession with saturated sodium 
bicarbonate, IN aqueous HC1, and brine. The organic solution was dried, filtered and 

30 evaporated. The residue was purified by flash chromatography on silica gel eluting with 6:1 
(v/v) dichloromethane : ethyl acetate (TLC Rf= 0.42) to afford the title compound (85 mg, 
76%) as a white solid. l H NMR (300 MHz, CDC1 3 ) 53.54 (s, 2H), 5.08 (t, 1H, J= 7.0 Hz), 
5.19 (d, 1H, J= 6.5 Hz), 5.79 (d, 1H, J= 7.0 Hz), 6.16 (br d, 1H, J= 6.5 Hz), 6.62 (br d, 1H, J= 
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7.0 Hz), 6.66-6.86 (m, 3H), 6.87-7.04 (m, 3H), 7.08-7.39 (m, 10H), 7.50 (br s, 1H). MS 
APCI, m/z = 560 (M+l). LC/MS: 2.61 min. 

The precursor (2S)-2-amino-2-(4-flu^^ 
tetrahydro-l,5-benzoxazepin-3-yl]acetamide (65b) was prepared as follows: 
5 a.tert-Butyl ffl^-l-f4-fluorophenvl)-2-oxo-2-(rai;3^)--4-oxo-2-Dhenvl-2,3A5- 
tetrahvdro-l,5-benzoxazepin-3-Yl1aminolethvncarbamate (65a) 

To a stirred solution of (2,S)-[(^-butoxycarbonyl)amino](4-fluoropheiiyl)acetic acid 
(269 mg, 1.00 mmol) and (2,3-c^)-3-amino-2-phenyl-2 7 3-dihydro-l ? 5-benjzoxazepin-4(5H)- 
one (6e) (254 mg, 1.00 mmol) in dichloromethane (10ml) under nitrogen was added NMM 

10 (111 mg, 1.100 mmol), HOBt (162 mg, 1.20 mmol) and EDAC-HC1 (211 mg, 1.10 mmol). 

The mixture was stirred overnight at ambient temperature then the solvent was evaporated and 
the residue partitioned between ethyl acetate and IN aqueous HC1. The organic phase was 
separated then washed with saturated aqueous sodium bicarbonate, dried and evaporated. The 
residue was purified by flash chromatography on silica gel eluting with 10:1 (v/v) 

15 dichloromethane : ethyl acetate. The desired 2R,3S diastereomer eluted first (Rf= 0.27) and 
the 2S,3R diastereomer eluted later (Rf= 0.20). The fractions containing the early eluting 
diastereomer were combined and evaporated to afford the title compound (202 mg, 40%) as a 
white solid. J H NMR (300 MHz, CDC1 3 ) 51.41 (s, 9H), 4.94 (br, 1H), 5.09 (m, 1H), 5.48 (d, 
1H, J= 6.6 Hz), 5.83 (d, 1H, J— 7.0 Hz), 6.33 (br, 1H), 6.91-7.04 (m, 3H), 7.12-7.28 (m, 5H), 

20 7.38 (s, 5H), 7.48 (br, 1H). MS APCI, m/z = 528 (M+Na). LC/MS: 2.06 min. 
b. (25V2-Ammo-2-(4-fluorophen^ 
benzoxazepin-3-vllacetamide (65b) 

terf-Butyl ((l£>l-(4-fluorophenyl)-2-oxo-2- {[(2i?,35)-4^oxo-2-phenyl-2,3,4,5- 
tetrahydro-l,5-benzoxazepin-3-yl]amino}ethyl)carbamate (65a) (202 mg, 0.400 mmol) was 

25 dissolved in 5:1 (v/v) dichloromethane : trifluoroacetic acid (4 mL) and kept at ambient 
temperature for lh. The solution was evaporated and the residue was dissolved in ethyl 
acetate and extracted with saturated aqueous sodium bicarbonate. The organic solution was 
dried and evaporated to afford the title compound (160 mg, 99%) as a yellow oil. MS APCI, 
m/z = 406 (M+l). LC/MS: 1.60 min. 

30 Example 66. (2^-2-r(CvclohexvIaceM)a^ 

phenvl-2,3 ,4,5-tetr ahvdr o-l,5-b enzoxazepin-3- vll acetamide (66) 

To a stirred solution of (2 A S)-2-amino-2-(4-fluorophenyl)-N-[(2i?,3 i S}-4-oxo-2-phenyl- 
2,3,4,5-tetrahydro-l,5-benzoxazepin-3-yl]acetamide(65b) (81 mg, 0.199 mmol) in 
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dichloromethane (2mL) under nitrogen was added cyclohexylacetic acid (35 mg, 0.246 
mmol), HOBt (35 mg, 0.259 mmol), NMM (30 mg, 0.297 mmol) and EDAC-HC1 (50 mg, 
0.261 mmol). The mixture was stirred 5h at ambient temperature then evaporated. The residue 
was dissolved in ethyl acetate and extracted in succession with saturated sodium bicarbonate, 
5 IN aqueous HC1, and brine. The organic solution was dried, filtered and evaporated. The 
residue was purified by flash chromatography on silica gel eluting with 6:1 (v/v) 
dichloromethane : ethyl acetate to afford the title compound (89 mg, 84%) as a white solid. 
TLC R#= 0.42 (6:1 dichloromethane : ethyl acetate). *H NMR (300 MHz, CDC1 3 ) 50.81-1.37 
(m, 5H), 1.59-1.87 (m, 6H), 2.09 (d, 2H, J= 6.5 Hz), 5.09 (t, 1H, J= 7.0 Hz), 5.26 (d, 1H, J= 
10 7.0 Hz), 5.83 (d, 1H, J= 7.0 Hz), 6.24 (br d, 1H, J= 6.5 Hz), 6.48 (br d, 1H, J= 6.5 Hz), 6.88- 
7.05 (m, 3H), 7.12-7.30 (m, 5H), 7.36 (s, 5H), 7.56 (br s, 1H). MS APCI, m/z = 530 (M+l). 
LC/MS: 2.69 min. 

Example 67. A^-r(3.5-Difluorophenvnacetvn-^ / -r(2/g.3^-4-oxo-2-phenvl-5-prop-2-yn-l- 
vl-2,3,4,5-tetrahydro-l,5-benzoxazepin-3-vn-L-alaninamide (67) 

15 To a stirred solution of (2i?,35)-3-amino-2-phenyl-5-prop-2-yn-l-yl-2,3-dihydro-l,5- 

benzoxazepin-4(5iJ)-one (67c) (65 mg, 0.222 mmol) in dichloromethane (3 mL) was added 
N-[(3,5-difluorophenyl)acetyl]-L-alanine (le) (65 mg, 0.267 mmol), HOBt (40 mg, 0.296 
mmol), NMM (31 mg, 0.306 mmol) and EDAC-HC1 (55 mg, 0.286 mmol). After stirring at 
ambient temperature under nitrogen overnight the solvent was evaporated and the residue 

20 partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The organic 

solution was separated, washed with IN aqueous HC1 then dried, filtered and evaporated. The 
residue was purified by recrystallization from 1:1 (v/v) ethyl acetate: hexanes to afford the 
title compound (86 mg, 74%) as a white solid. TLC Rr= 0.25 (diethyl ether). *H NMR (300 
MHz, CDC1 3 ) 51.22 (d, 3H, J= 7.0 Hz), 2.31 (m, 1H), 3.48 (s, 2H), 4.23 (m, 1H), 4.69 (d, 2H, 

25 J= 2.2 Hz), 5.1 1 (t, 1H, J= 7.0 Hz), 5.69 (d, 1H, J= 7.4 Hz), 5.87 (d, 1H), 6.18 (d, 1H), 6.69- 
6.86 (m, 3H), 7.26-7.53 (m, 9H). MS APCI, m/z - 518 (M+l). LC/MS: 2.63 min. 

The precursor (2i?,3 1 S)-3-amino-2-phenyl-5-prop-2-yn- 1 -yl-2,3-dihydro- 1,5- 
benzoxazepin-4(5H)-one (67c) was prepared as follows: 

a. fert-Butv! r(2jg.3.y)-4-oxo-2-phenvl-2.3«4.5-tetrahvdro-L5-benzoxazepin-3- 

30 vll carbamate (67a) 

To a stirred solution of (2i?,35)-3-amino-2-phenyl-2,3-dihydro-l,5-benzoxazepin- 
4(5H)-one (64e) (700 mg, 3.207 mmol) in dichloromethane (30 mL) under nitrogen at 0°C 
was added triethylamine (324 mg, 3.21 mmol) and di-terr-butyl dicarbonate (700 mg, 3.208 
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mmol). The mixture was allowed to warm to ambient temperature and stirred for 24h. The 
solvent was evaporated and the residue purified by flash chromatography on silica gel eluting 
first with dichloromethane and finally with 20:1 (v/v) dichloromethane : ethyl acetate to 
afford the title compound (943 mg, 83%) as a white solid. TLC Rf= 0.50 (2:1 hexane : ethyl 
5 acetate). *H NMR (300 MHz, CDC1 3 ) 51 .39 (s, 9H), 4.90-5.05 (m, 2H), 5.76 (d, 1H, J= 6.8 
Hz), 7.05 (m, 1H), 7.14-7.29 (m, 3H), 7.36-7.53 (m, 6H). MS ES + , m/z = 377 (M+Na). 
LC/MS: 1.93 min. 

b. fert-Butvl [(2i?.3^-4-oxo-2-phenvl-5-prop-2-yn-l-vI-2,3 ,4,5-tetr ahvdro-1,5- 
benzoxazepin-3-vllcarbamate (67b) 

10 To a stirred solution of tert-butyl [(2ic,35)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 

benzoxazepin-3-yl]carbamate (67a) (160 mg, 0.451 mmol) in DMF (2 mL) was added 
propargyl bromide (80 mg, 0.672 mmol) and powdered cesium carbonate (219 mg, 0.672 
mmol). The mixture was stirred under nitrogen at ambient temperature for 18h. The reaction 
was diluted with water and extracted twice with ethyl acetate. The residue obtained from the 

15 combined organic extracts was purified by flash chromatography on silica gel eluting with 5:1 
(v/v) hexane : ethyl acetate to afford the title compound (143 mg, 80%) as a white solid. TLC 
Rf= 0.19 (6:1 hexane : ethyl acetate). ! HNMR (300 MHz, CDC1 3 ) 81.38 (s, 9H), 2.30 (m, 
1H), 4.69 (m, 2H), 4.96 (m, 2H), 5.66 (m, 1H), 7.28 (m, 3H), 7.39 (s, 5H), 7.48 (m, 1H). MS 
APCI, m/z = 293 (M+l). LC/MS: 2.86 min. 

20 c. (Zig^^-S-Amino-l-phenvl-S-prop^-vn-l-vI^^-dihvdro-l.S-benzoxazepin^fSin-one 

(67c) 

?erf-Butyl[(2i2,36)-4-oxo-2-phenyl-5-prop-2-yn-l-yl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yl] carbamate (67b) (125 mg, 0.318 mmol) was dissolved in 5:1 (v/v) 
dichloromethane : trifluoroacetic acid (4 mL) and kept at ambient temperature for 90 min. The 

25 solution was evaporated and the residue was dissolved in ethyl acetate and extracted with 
saturated aqueous sodium bicarbonate. The organic solution was dried and evaporated to 
afford the title compound (92 mg, 99%) as a white solid. *H NMR (300 MHz, CDC1 3 ) 51.36 
(br s, 2H), 2.29 (t, 1H, J= 2.3 Hz), 4.10 (m, 1H), 4.56 and 4.61 (dd, 1H, J= 2.4 Hz), 4.76 and 
4.81 (dd, 1H, J= 2.4 Hz), 5.46 (d, 1H, J= 7.4 Hz), 7.27 (m, 3H), 7.38 (m, 3H), 7.47 (m, 3H). 

30 MS APCI, m/z = 293 (M+l). LC/MS: 1 .63 min. 

Example 68. iV 2 -r(3,5-Difluorophenvnacetvll-iV J -r(2ig,3^-7-methoxv-4-oxo-2-pb.envl- 
2.3.4.5-tetrahvdro-l,5-benzoxazepin-3-vll-L-alaninamide (68) 
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To a stirred solution of (23-ci5)-3-amino-7-methoxy-2-phenyl-2,3-dihydro-l,5^ 
benzoxazepin-4(5.#)-one ( 68 e) (230 mg, 0.810 mmol) in dichloromethane (8 mL) was added 
N-[(3 5 5-difluorophenyl)acetyl]^L-alanine Qe) (243 mg, 1.003 mmol), HOBt (135 mg, 1.000 
mmol), NMM (101 mg, 1.000 mmol) and EDAC-HC1 (192 mg, 1.001 mmol). The mixture 
5 was stirred at ambient temperature under nitrogen overnight. The reaction mixture was diluted 
with water and extracted with ethyl acetate three times. The combined organic extracts were 
washed in succession with saturated aqueous sodium bicarbonate and IN aqueous HC1. The 
organic solution was dried, filtered and evaporated. The residue was purified by flash 
chromatography on silica gel eluting with 3:1 (v/v) dichloromethane : ethyl acetate to afford 

10 the title compound in a 1:1 mixture with the 2S,3R diastereomer (310 mg 75%) as a white 
solid. TLC Rf= 0.57 (ethyl acetate). 2 H NMR (300 MHz, CDC1 3 ) 51.07 (d, 1.5H, J= 7.0 Hz), 
1.22 (d, 1.5H, J= 7.0 Hz), 3.43 (s, 1H), 3.48 (s, 1H), 3.81 (s, 3H), 4.43 (m, 1H), 5.09 (m, 1H), 
5.71 (m, 1H), 6.05 (d, 0.5H, J= 7.4 Hz), 6.19 (d, 0.5H, J= 7.4 Hz), 6.41 (d, 1H, J= 6.6 Hz), 
6.58 (m, 1H), 6.63-6.87 (m, 4H), 7.18 (d, 1H, J= 8.8 Hz), 7.30, (s, 2.5H), 7.36 (s, 2.5H), 7.63 

15 (br, 0.5H), 8.00 (br, 0.5H). MS APCI, m/z -510 (M+l). LC/MS: 2.40 min. 

The precursor (2,3 -c/5 ( )-3-amino-7-methoxy-2-phenyl-2,3-dihydro- 1 ,5-benzoxazepin- 
4(5i?)-one (68e) was prepared as follows: 

a, ervthro Ethyl 2-hvdroxv-3-(4-methoxv-2-nitrophenoxvV3-phenvlpropanoate (68a) 

To a stirred mixture of 4-methoxy-2-nitrophenol (1 1.87g, 70 mmol), ethyl 3- 
20 phenyloxirane-2-carboxylate (10.39g, 54 mmol) and ethanol (175 mL) was added portionwise 
60% sodium hydride (0.65g, 16 mmol) and the red mixture stirred at reflux for 9 days. The 
solvent was removed in vacuo, the residue dissolved in ethyl acetate and extracted three times 
with 10% aqueous potassium carbonate. The organic layer was washed with water and brine, 
dried (MgS0 4 ), filtered and the solvent stripped in-vacuo to yield an oil. Column 
25 chromatography (dichloromethane then 5% methanol / dichloromethane) afforded (9.5g, 
49%) of slightly impure title compound that was used in the next step without further 
purification. 'HNMR (300 MHz, CDCI3) 81.21 (t, 3H) 3.25 (d, 1H, J=7.5 Hz) 3.77 (s, 3H), 
4.20 (q, 2H) 4.67 (q, 1H, J- 3.5, 7.5 Hz), 5.51 (d, 1H, JM3.5 Hz), 6.82 (d, 1H, J=9.2 Hz), 6.92 
(dd, 1H, J= 9.2, 3.0 Hz), 7.3-7.4 (m, 6H). HPLC (Method A): 3.24 min. 
30 b. ervthro Ethvl 2-hvdroxv-3-(4-methoxv-2-nitrophenoxv)-3-phenvIpropano ate (68b) 
A mixture of erythro ethyl 2-hydroxy-3-(4-methoxy-2-nitrophenoxy)-3- 
phenylpropanoate (68a), 5% Pd/C, (50% H 2 0 Degaussa catalyst, 0.5g) and ethanol (225 mL) 
was hydrogenated in a Parr apparatus at 42 psi hydrogen for 2.5 h. The catalyst was filtered 
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off through a pad of diatomaceous earth and washed with ethatioL Removal of the solvent 
returned an orange oil that was purified by column chromatography (dichloromethane, then 
10% ethanol / dichloromethane) to yield impure title compound as an viscous orange oil 
(6.5g, 74%) which was used in the next step without further purification. ] H NMR (300 MHz, 
5 CDC1 3 ) 51.17 (t, 3H), 3.69 (s, 3H), 4.1-4.2 (m, 4H), 4.58 (d, 1H, J= 3.5 Hz), 5.31 (d 3 1H, J= 
3.1 Hz), 6.10 (dd, 1H, J- 3, 8.8 Hz), 6.32 (d, 1H, J= 3 Hz), 6.58 (dd 3 1H, J== 8.8 Hz) 3 7.3-7.4 
(m, 7H). MS APCI, m/z = 332 (M-H). LC/MS: 1.61 min. 

c. (23"^mn5)-3-Hvdroxv-7-methoxv-2-phenyl-2J-dihvdro-l,5-benzoxazepin-4(5J^-oue 
(68c) 

10 A stirred warmed solution of the above impure erythro ethyl 2-hydroxy-3-(4-methoxy- 

2-nitrophenoxy)-3-phenylpropanoate (68b) (6.48g, 19.6 mmol) in xylene (200mL) was 
treated with a catalytic amount of pTSA (0.4g) and the dark solution was refluxed under 
Dean-Stark conditions for 18 h. The xylene was stripped in-vacuo and the residue in acetone 
was preabsorbed on silica gel. Column chromatography (dichloromethane then 4:1 

15 dichloromethane / ethyl acetate) gave a pale yellow solid that was dissolved in a small volume 
of dichloromethane and treated with hexane. The title compound was obtained by filtration as 
a pale yellow solid (2.59g, 46%). *HNMR (300 MHz, CDC1 3 ) 53.66 (d, 1H, J= 5.3Hz), 3.78 
(s, 3H), 4.64 (q, J= 5.3 Hz, J- 9.7Hz), 5.25 (d, 1H, J= 9.7 Hz), 6.58 (d, 1H, J= 3.1 Hz), 6.62 
(dd, 1H, J= 2.6Hz, J- 8.8 Hz), 6.76 (d, 1H, J= 8.8 Hz), 7.4-7.5 (m, 5H), 7.65 (bs, 1H, NH). 

20 MS APCI, m/z = 286 (M+l). LC/MS: 1 .73 min. 

d, (23-c/A-)-3--Azido-7--methoxv-2-phenvl"2,3"dihvdro-l,5-benzoxazepin-4r5H)"One (68d) 

Triethylamine (L353g, 13370 mmol) was added via syringe to a stirred solution of 
(2,3-*ra^)-3-hydroxy-7-m (68c) 
(2.542g, 8.916 mmol) in dichloromethane (100 mL) under nitrogen at-10°C. Next 

25 trifluoromethanesulfonyl chloride (2.253 g, 13.369 mmol) was added slowly via syringe and 
the mixture kept at -10°C overnight. Additional triethylamine (1.353g, 13.370 mmol) was 
added via syringe followed by trifluoromethanesulfonyl chloride (2.253 g, 13.369 mmol) and 
the reaction was kept for 6h at -25 °C. The reaction was warmed to 0°C and quenched by 
addition of IN aqueous hydrochloric acid (50 mL). The organic phase was separated, dried, 

30 filtered and evaporated. Ethyl acetate was added to the residue and the resulting precipitate 
collected (recovered alcohol starting material, 1.712g, 67%). The liquor was evaporated and 
the residue dissolved in DMF (5 mL). Sodium azide (2.000g, 30.769 mmol) was added and 
the mixture stirred for 2h at ambient temperature. The reaction was diluted with water and 
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extracted with ethyl acetate. The residue from the organic phase was purified by flash 
chromatography on silica gel eluting with ethyl acetate to afford the title compound (260 mg, 
29% accounting for recovered starting material) as a white solid. ! H NMR (300 MHz, CDC1 3 ) 
S3.79.(s, 3H), 4.43 (d, 1H, J= 6.3 Hz), 5.52 (d, 1H, J=6.3 Hz), 6.57 (d, 1H, J= 3.1 Hz), 6.73 
5 (dd, 1H, J= 8.8, 3.0), 7.15 (d, 1H, J-9.2 Hz), 7.43 (m, 3H), 7.56 (m, 2H), 7.77 (br, 1H). MS 
APCI, m/z = 283 (M+l-N 2 ). LC/MS: 235 min 

e. (23-cfcV3-Amino-7-methoxv-2-p^ (6Se) 

To a solution of (2,3-cz5)-3-azido-7-methoxy-2-phenyl-2,3-dihydro-l,5-benzoxazepin- 
4(5H)-one (68d) (254 mg, 0.818 mmol) in ethanol (10 mL) was added 5% palladium on 

10 carbon (30 mg) and IN hydrochloric acid (1.0 mL). The mixture was stirred for 2h under a 
balloon of hydrogen. The mixture was filtered through diatomaceous earth and the solution 
was evaporated. The solid residue was suspended between ethyl acetate and saturated aqueous 
sodium bicarbonate and stirred until dissolved. The organic phase was separated, dried, 
filtered and evaporated. The residue was purified by passing through a plug of silica gel (5g) 

15 eluting with ethyl acetate to afford the title compound (230 mg, 99%) as an off-white solid. 
TLC R f = 0.27 (ethyl acetate). *H NMR (300 MHz, CDC1 3 ) 51.43 (br, 2H), 3.80 (s, 3H), 4.12 
(d, 1H, J= 7.0 Hz), 5.50 (d, 1H, J= 7.0 Hz), 6.56 (d, 1H, J= 3.1 Hz), 6.73 (dd, 1H, J= 8.7, 3.1), 
7.17 (d, 1H, 8.8 Hz), 7.38 (m, 4H), 7.50 (m, 2H). MS APCI, m/z = 285 (M+l). LC/MS: 1.47 
min. 

20 Example 69. Ar 2 -r(3,5-DifluorophenvlWe^ 

23.4.5"tetrahvdro-1.5-benzoxazepin-3-vI1-L-alaninamide (69) 

To a stirred solution of (2i?,35)-3-amino-5-isopropyl-2-phenyl-2,3-dihydro-l 5 5- 
benzoxazepin-4(5H)-one (69b) (59 mg, 0.199 mmol) in dichloromethane (2 mL) was added 
N-[(3,5-difluorophenyl)acetyl]-L-alanine (le) (59 mg, 0.242 mmol), HOBt (33 mg, 0.245 

25 mmol), NMM (30 mg, 0.297 mmol) and EDAC-HC1 (47 mg, 0.245 mmol). After stirring at 
ambient temperature under nitrogen for 90 min. the solvent was evaporated and the residue 
partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The organic 
solution was separated, washed with IN aqueous HC1 then dried, filtered and evaporated. The 
residue was purified by flash chromatography on silica gel eluting with 1:1 (v/v) hexane : 

30 ethyl acetate to afford the title compound (64 mg, 62%) as a white solid. TLC Rf = 0.17 (1 :1 
hexane : ethyl acetate). *H NMR (300 MHz, CDC1 3 ) 51.21 (d, 3H, J= 7.0 Hz), L29 (d, 3H, J= 
7.0 Hz), 1.54 (d, 3H, J= 7.0 Hz), 3.47 (s, 2H), 4.22 (m, 1H), 4.77 (m, 1H), 4.93 (t, 1H, J= 7.2 
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Hz), 5.60 (d, 1H, J= 7.4 Hz), 5.87 (br d, 1H, J= 7.4 Hz), 6.25 (br d, 1H, J= 7.0 Hz), 6.67-6.86 
(m, 3H), 7.21-7.43 (m, 9H). MS APCI, m/z = 522 (M+l). LC/MS: 2.75 min. 

The precursor (2#,3S)-3-amino-5-isopropyl-2-phenyl-2,3-dihydro-l ,5-benzoxazepin- 

4(5H)-one ( 69b) was prepared as follows: 
5 a.fert-Butvl f(2 J R.3 t y>-5-isoDroDvI-4-Qxo-2-phenvl-2.3,4.5-tet rahvdro-l,5-henzoxazepin-3- 

\l] carbamate (69a) 

To a stirred solution of tert-butyl [(2i?,3.S)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yl]carbamate(67a) (125 mg, 0.352 mmol) in dry DMF (3 mL) under nitrogen 
was added 2-iodopropane (90 mg, 0.529 mmol) and powdered cesium carbonate (172 mg, 

10 0.529 mmol). The mixture was stirred overnight at ambient temperature then diluted with 
water and extracted with ethyl acetate three times. The residue from the organic extract was 
purified by flash chromatography on silica gel eluting with 5 :1 (v/v) hexane : ethyl acetate to 
afford the title compound (82 mg, 58%) as a white solid. TLC Rf= 0.35 (5:1 hexane : ethyl 
acetate). *H NMR (300 MHz, CDC1 3 ) 81.28 (d, 6H, J= 7.0 Hz), 1.37 (s, 9H), 4.81 (m, 2H), 

15 4.99 (m, 1H), 5.58 (d, 1H, J= 7.0 Hz), 7.19-7.48 (m, 9H). MS APCI, m/z = 397 (M+l). 
LC/MS: 2.75 min. 

b. r2jg.35 r )-3-Amino-5-isopropYl-2-phenvl-2.3-dihYdro-1.5-benzox azepin-4(5H)-one(69b) 

te^-Butyl[(2i?,3o T )-5-isopropyl-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzoxazepin- 
3-yl]carbamate (69a) (80 mg, 0.202 mmol) was dissolved in 5:1 (v/v) dichloromethane : 

20 trifluoroacetic acid (3 mL) and kept at ambient temperature for 30 min. The solution was 
evaporated and the residue was dissolved in ethyl acetate and extracted with saturated 
aqueous sodium bicarbonate. The organic solution was dried and evaporated to afford the title 
compound (59 mg, 99%) as a white solid. MS APCI, in/z - 297 (M+l). LC/MS: 1.79 min 
Example 70. Methyl f(2 J R.3^-3-flM-K3.5-diflnorophenvna cetvll-L-aLanvlaminoV4-oxo-2- 

25 phenvl-3,4-dihvdro-l,5-benzoxazepin-5(2H)-vllacetate(70) 

To a stirred solution of methyl [(2i?,35)-3-amino-4-oxo-2-phenyl-3,4-dihydro-l,5- 
benzoxazepin-5(2#)-yl]acetate (70b) (130 mg, 0.398 mmol) in dichloromethane (4 mL) was 
added N-[(3,5-difluorophenyl)acetyl]-L-alanine Qe) (125 mg, 0.514 mmol), HOBt (71 mg, 
0.525 mmol), NMM (53 mg, 0.525 mmol) and EDAC-HC1 (100 mg, 0.522 mmol). After 

30 stirring at ambient temperature under nitrogen for 48h the solvent was evaporated and the 
residue partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The 
organic solution was separated, washed with IN aqueous HC1 then dried, filtered and 
evaporated. The residue was purified by flash chromatography on silica gel eluting with 1:1 
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(v/v) hexane : ethyl acetate to afford the title compound (1 85 mg, 82%) as a white solid. TLC 
Rr= 0. 1 3 (1 : 1 hexane : ethyl acetate). ] H NMR (300 MHz, CDCI3) 51.21 (d, 3H, J= 7.0 Hz), 
3.46 (s, 2H), 3.80 (s, 3H), 4.23 (m, 1H), 4.55 and 4.68 (AB quartet, 2H, J= 17.1 Hz), 5.16 (t, 
1H, J= 7.2 Hz), 5.72 (d, 1H, J= 7.4 Hz), 5.87 (br d, 1H, J= 7.0 Hz), 6.17 (br d, 1H, J= 6.6 Hz), 
5 6.66-6.87 (m, 3H), 7.19-7.33 (m, 4H), 7.37 (s, 5H). MS APCI, m/z = 552 (M+l). LC/MS: 
2.52 min. 

The precursor methyl [(2 J R,36)-3-amino-4-oxo-2-phenyl-3,4-dihydro-l,5- 
benzoxazepin-5(2i/)-yl] acetate (Z°Jb) was prepared as follows: 

a. Methyl f(2i?,3y)-3-r(ferr-butoxvcarbonvDamiaol-4-oxo-2-phenYl-3.4-dih vdro-l,5- 

10 benzoxazepin-StejED-vll acetate (70a) 

To a stirred solution of terf-butyl [(2i?,35)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yl]carbamate (67a) (150 mg, 0.423 mmol) in dry DMF (4 mL) under nitrogen 
was added methyl bromoacetate (97 mg, 0.634 mmol) and powdered cesium carbonate (207 
mg, 0.635 mmol). The mixture was stirred overnight at ambient temperature then diluted with 

15 water and extracted with ethyl acetate three times. The residue from the organic extract was 
purified by flash chromatography on silica gel eluting with 4:1 (v/v) hexane : ethyl acetate to 
afford the title compound (175 mg, 97%) as a white solid. TLC Rf= 0.20 (4:1 hexane : ethyl 
acetate). *H NMR (300 MHz, CDC1 3 ) 51.38 (s, 9H), 3.80 (s, 3H), 4.54 and 4.69 (AB quartet, 
2H, J= 17.1 Hz), 4.93 (m, 1H), 5.02 (m, 1H), 5.70 (d, 1H, J= 7.0 Hz), 7.19-7.29 (m, 4H), 

20 7.35-7.48 (m, 5H). MS APCI, m/z - 327 (M-BOC). LC/MS: 2.76 min. 

b. Methyl fr2jg.3^1-3-amino-4-oxo-2-phenvl-3.4-dihvdro-1.5-be nzoxazepin-5(2JEn- 
vllacetate (70b) 

Methyl i(2i?,35)-3-[(?er^-butoxycarbonyl)amino]-4-oxo-2-phenyl-3,4-dihydro-l,5- 
benzoxazepin-5(2 J PT)-yl]acetate (70a) (175 mg, 0.410 mmol) was dissolved in 5:1 (v/v) 
25 dichloromethane : trifluoroacetic acid (4 mL) and kept at ambient temperature for 30 min. The 
solution was evaporated and the residue was dissolved in ethyl acetate and extracted with 
saturated aqueous sodium bicarbonate. The organic solution was dried and evaporated and the 
residue used immediately in the next step. 

Example 71. r(2jg.351-3-(N-f(3.5-Pifluorophenvnacetvn-L-alanvlamino)-4- oxo-2-phenvl- 
30 3.4-dihvdro-1.5-benzoxazepin-5(2H)-vIIacetic acid (71) 

To a stirred solution of methyl [(2i?,3S)-3-({N-[(3,5-difluorophenyl)acetyl]-L- 
alanyl}amino)-4-oxo-2-phenyl-3,4-dihydro-l,5-benzoxazepin-5(2H)-yl]acetate (70) (133 mg, 
0.241 mmol) in THF (4 mL) was added a solution of lithium hydroxide (1 1 mg, 0.262 mmol) 
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in water (1 mL). Several small drops of methanol were then added until a clear homogeneous 
solution was achieved. The mixture was stirred for lh at ambient temperature then acidified 
with IN aqueous HC1 and extracted with ethyl acetate. The organic solution was dried, 
filtered and evaporated. The glass-like solid residue was dissolved in dichloromethane (2 mL) 
5 then precipitated by addition of hexanes to afford the title compound (124 nig, 96%) as a 
white solid. ] H NMR (300 MHz, DMSO-d6) 51.08 (d, 3H, J= 7.0 Hz), 3.41 and 3.48 (AB 
quartet, 2H, J= 14.5 Hz), 4.21 (m, 1H), 4.58 (s, 2H), 5.02 (t, 1H, J= 7.0 Hz), 5.55 (d, 1H, JM 
7.0 Hz), 6.94 (m, 2H), 7,08 (m, 1H), 7.24-7.49 (m, 10H), 8.33 (d, 1H, J- 7.0 Hz), 12.94 (br, 
1H). MS APCI, m/z - 538 (M+l). LC/MS: 2.27 min. 

10 Example 72. ArM(2i^35V5-fCvclopropvlmeth^ 

benzoxazepin-S-vll-A^-rfa.S-difluorophenvOacetvll-L-alaninamide (72) 

To a stirred solution of (2J? 5 35)-3-amino-5-(cyclopropylmethyl)-2-phenyl-2,3-dihydro- 
l,5-benzoxazepin-4(5i7>one (72b) (150 mg, 0.486 mmol) in dichloromethane (4 mL) was 
added N-[(3,5~difluorophenyl)acetyl]-L-alanine (le) (130 mg, 0.534 mmol), HOBt (75 mg, 

15 0.555 mmol), NMM (60 mg, 0.594 mmol) and EDAC-HC1 (103 mg, 0.537 mmol). After 

stirring at ambient temperature under nitrogen overnight the solvent was evaporated and the 
residue partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The 
organic solution was separated, washed with IN aqueous HC1 then dried, filtered and 
evaporated. The residue was purified by flash chromatography on silica gel eluting with 5:1 

20 (v/v) dichloromethane : ethyl acetate to afford the title compound (230 mg, 88%) as a white 
solid. TLC Rf= 0.22 (5:1 dichloromethane : ethyl acetate). l HNMR (300 MHz, CDC1 3 ) 50.20 
(m, 1H), 0.36-0.64 (m, 3h), 1.14 (m, 1H), 1.21 (d, 3H, J= 7.0 Hz), 3,47 (s, 2H), 3.52 (m, 1H), 
4.10-4.29 (m, 2H), 5.05 (t, 1H, J= 7.0 Hz), 5.68 (d, 1H, J= 7.4 Hz), 5.90 (d, 1H), 6.24 (d, 1H), 
6.68-6.85 (m, 3H), 7.28 (s, 4H), 7.36, s, 5H). MS APCI, m/z = 534 (M+l). LC/MS: 2.78 min. 

25 The precursor (2i?,36)-3-amino-5-(cyclopropylmethyl)-2-phenyl-2,3-dihydro-l,5- 

benzoxazepin-4(5iJ)-one (72b) was prepared as follows: 

a. fert-Butvl fajg.3^-5-fcvcIopropvlmethvlV4-oxo-2-Dhenvl-23,4,5-tetrahvdro-l,5^ 
benzoxazepin-3-yIlcarbamate (72a) 

To a stirred solution of tert-butyl [(2i?,3 J S)-4-oxo-2-phenyl-2 3 3,4 3 5-tetrahydro-l 3 5- 
30 benzoxazepin-3-yl]carbamate (67a) (190 mg, 0.536 mmol) in dry DMF (2 mL) under nitrogen 
was added (bromomethyl)cyclopropane (108 mg, 0.800 mmol) and powdered cesium 
carbonate (264 mg, 0.810 mmol). The mixture was stirred overnight at ambient temperature 
then diluted with ewater and extracted with ethyl acetate three times. The residue from the 
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combined organic extracts was purified by flash chromatography on silica gel eluting with 6:1 
(v/v) hexane : ethyl acetate to afford the title compound (201 mg, 92%) as a white solid. TLC 
Rf = 0.31 (6:1 hexane : ethyl acetate). 'HNMR (300 MHz, CDC1 3 ) 50.19 (m, 1H), 0.35-0.62 
(m, 3H), 1.15 (m, 1H), 1.37 (s, 9H), 3.50 and 3.55 (dd, 1H, J= 7.0 Hz), 4.12 and 4.17 (dd, 1H, 
5 J= 7.0 Hz), 4.93 (m, 2H), 5.65 (d, 1H, J= 7.0 Hz), 7.29 (m, 4H), 7.41 (m, 5H). MS APCI, m/z 
= 309 (M-BOC). LC/MS: 3.08 min. 

b. r2j?,3^)-3-Amino-5-fcvcloproPVlmethvlV2-Dhenvl-2.3-dihvdro-1.5-benzoxazepin- 
4(51f)-one (72b> 

tert-Butyl [(2i?,3,S)-5-(cyclopropylmethyl)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 

10 benzoxazepin-3-yl]carbamate (72a) (201 mg, 0.492 mmol) was dissolved in 5:1 (v/v) 

dichloromethane : trifluoroacetic acid (5 mL) and kept at ambient temperature for 1 h. The 
solution was evaporated and the residue was dissolved in ethyl acetate and extracted with 
saturated aqueous sodium bicarbonate. The organic solution was dried and evaporated and the 
residue used immediately in the next step. MS APCI, m/z = 309 (M+l). LC/MS: 1.82 min. 

15 Example 73. iV 7 -r(2ig.3iy>-5-(Cvclopropvlmethvn-7-methoxv-4-oxo-2-ph envl-2,3,4,5- 
tetrahvdro-l.S-benzoxazepin-S-vn-A^-rfS.S-difluorophenvDacetvn-L-alaninamide (73^ 
To a stirred solution of JV^-[(3,5-difluorophenyl)acetyl]-JV ; -[(2,3-ci5)-7-methoxy-4- 
oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-benzoxazepin-3-yl]-L-alaninamide (£8) (95 mg, 0.186 
mmol) in DMF (1 mL) under nitrogen was added (bromomethyl)cyclopropane (70 mg, 0.518 

20 mmol) and powdered cesium carbonate (1 70 mg, 0.521 mmol). The mixture was stirred 

overnight at ambient temperature then diluted with water and extracted with ethyl acetate. The 
residue obtained from the organic extract was purified by flash chromatography on silica gel 
eluting with diethyl ether to afford the title compound in a 1 :1 mixture with the 2S,3R 
diastereomer (65 mg, 62%) as a white solid. TLC Rf= 0.26 (diethyl ether). *H NMR (300 

25 MHz, CDCI3) 60.23 (m, 1H), 0.37-0.65 (m, 3H), 1.07 (d 1.5H, J= 7.0 Hz), 1.21 (d, 1.5H, J= 
7.0 Hz), 3.43 (s, 1H), 3.47 (s, 1H), 3.83 (s, 3H), 4.09 (m, 1H), 4.25 (m, 1H), 5.05 (m, 1H), 
5.61 (m, 1H), 5.89 (br d, 1H), 5.99 (br d, 1H), 6.20 (br t, 1H), 6.66-6.85 (m, 5H) 7.19 (d, 1H, 
8.3 Hz), 7.30-7.42 (m, 6H)..MS APCI, m/z = 564 (M+l). LC/MS: 2.77 min. 
Example 74. iV i -r(2ig.3^-5-(2-Azetidin-l-vl-2-oxQethvl)-4-oxo-2-phenvl-2.3.4.5- 

30 tetrahvdro-1.5-benzoxazepto-3-vll-/V 2 -rf3.5-difluorophenvDacetvll-L-alaninamide (74) 
To a stirred solution of [(2i2,35)-3-(N-[(3,5-difluorophenyl)acetyl]-L-alanylamino)-4- 
oxo-2-phenyl-3,4-dihydro-l,5-benzoxazepin-5(2H)-yl]acetic acid (71) (56 mg, 0.098 mmol) 
in dichloromethane (2 mL) under nitrogen was added HOBt (20 mg, 0.148 mmol), NMM (21 
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mg, 0.207 mmol), azetidine (20 mg, 0.351 mmol) and EDAC-HC1 (29 mg, 0.151 mmol). The 
mixture was stirred at ambient temperature for 48h. The reaction was diluted with ethyl 
acetate and extracted in succession with saturated aqueous sodium bicarbonate and IN 
aqueous HC1. The residue obtained from the organic solution was purified by recrystallization 
5 from ethyl acetate / hexanes to afford the title compound (46 mg, 81%) as a white solid. TLC 
Rf= 0.09 (ethyl acetate). 'H NMR (300 MHz, CDC1 3 ) 51.21 (d, 3H, J= 7.0 Hz), 2.36 (m, 2H), 
3.46 (s, 2H), 4.02-4.45 (m, 5H), 4.38 (m, 1H), 4.71 (d, 1H, J= 16.2 Hz), 5.14 (t, 1H, J= 7.2 
Hz), 5.74 (d, 1H, J= 7.0 Hz), 5.96 (br d, 1H, J= 7.0 Hz), 6.21 (br d, 1H, J= 7.0 Hz), 6.67-6.85 
(m, 3H), 7.22-7.51 (m, 9H). MS APCI, m/z = 577 (M+l). LC/MS: 2.30 min. 

10 Example 75. A^-K3,5-DifluorophenvnacetyIl-/y-r(2ii:,3^-7-fl uoro-4-oxo-2-phenYl- 
2.3.4.5-tetrahvdro-l,5-benzoxazepin-3-vll-L-aIanmamide(75) 

To a solution of (2,3-c/5)-3-amino-7-fluoro-2-phenyl-2,3-dihydro-l,5-benzoxazepin- 
4(5H)-one (75h) (75 mg), N-[(3,5-difluorophenyl)acetyl]-L-alanine, HOBt (56 mg), and 
NMM (28 mg) in dichloromethane (8 ml) was added EDAC-HC1 (79 mg). The mixture was 

1 5 stirred at RT under nitrogen for 2 h. The reaction was diluted with 1 N hydrochloric acid and 
extracted with dichloromethane (3x). The organic extracts were combined and washed with 1 
N potassium carbonate. The organic layer was dried, filtered and evaporated. The crude 
product was purified by flash chromatography (2% methanol / dichloromethane) to afford the 
off-white solid title compound (1 10 mg) as a 1:1 mixture with the 2S,3R diastereomer. *H 

20 NMR (300 MHz, d6-DMSO) 8 1.03-1.12 (m, 3H), 3.41-3.45 (m, 2H), 4.21-4.35 (m, 1H), 

5.58-5.62 (m, 1H), 6.91-7.11 (m, 3H), 7.28-7.50 (m, 9H), 8.22-8.33 (m, 1H), 10.38-10.42 (m, 
1H). MS APCI, m/z = 498 (M+l). LC/MS: 2.38 min. 

The starting (2,3-cw)-3-amino-7-fluoro-2-phenyl-2,3-dihydro-l ,5-benzoxazepin- 
4(5H)-one (75h) was prepared in the following manner: 

25 a. Ethyl (2i?^3Jg>y)-3-(4-fluoro-2-nitrophenoxvV2-hvdroxv-3-phenvlp ropanoate (75a) 
The title compound was prepared according to the published procedure of Carlo 
Banzatti, Franco Heidempergher, and Piero Melloni; J. Heterocyclic Chem. 20, 259 (1983). 
b. Ethvl (25R,3i?5)-2-azido-3-f4-flttoro-2-nitrophenoxv^-3-phenvlpropan oate (75b) 
To a solution of ethyl (2i?5,3/? 1 S0-3-(4-fluoro-2-nitrophenoxy)-2-hydroxy-3- 

30 phenylpropanoate (75a) (3.00 g) and trifluoromethane sulfonic anhydride (3.63 g) in 

dichloromethane (125 ml) was added via syringe 2,6-lutidine under nitrogen at 0°C. The 
mixture was kept at 0°C for 1 hour. Additional trifluoromethane sulfonic anhydride (987 mg) 
and 2,6-lutidine (375 mg) was added and the mixture kept at 0°C for 30 minutes. The reaction 
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was concentrated in vacuo without heating, and the resulting residue immediately dissolved in 
DMF (90 ml). Sodium azide (838 mg) was added to the solution and the mixture was heated 
to 45°C overnight. The DMF was removed in vacuo with heating. The residue was purified by 
flash chromatography (10:1 hexane : Ethyl acetate) to afford the title compound (2.82 g). *H 
5 NMR (300 MHz, d6-DMSO) 5 1.09 (t, 3H, J=7 Hz), 4.16 (m, 2H), 4.73 (d, 1H, J=4 Hz), 6.16 
(d, 1H, 4 Hz), 7.20-7.48 (m, 7H), 7.87 (dd, 1H, J=3 Hz, J=8 Hz). MS APCI, m/z = 347 (M+l- 
N 2 ) LC/MS: 2.81 min. 

c. Ethvl f25'jg.3/?^-2-amino-3-f4-fluoro-2-nitropheno xvV3-Dhenvlpropanoate (75c) 

To a solution of ethyl (2 1 S , i?,3i25)-2-azido-3-(4-fluoro-2-nitrophenoxy)-3- 
10 phenylpropanoate (75b) (2.60 g) and triphenylphosphine (2.01g) in THF (100 ml) was added 
water (2 ml) and the mixture was refluxed for lh then stirred at RT overnight. The reaction 
was concentrated in vacuo and the resulting residue was purified by flash chromatography 
(5:2 hexane : ethyl acetate) to afford the title compound (1.55 g) as a yellow oil. J H NMR 
(300 MHz, d6-DMSO) 5 1.01 (t, 3H, J=7 Hz), 1.85 (s, 2H), 3.76 (d, 1H, J=5 Hz), 3.99 (q, 2H, 
15 J=7 Hz), 5.75 (d, 1H, J-5 Hz), 6.89-7.44 (m, 7H), 7.85 (dd, 1H, J=3 Hz, J=9 Hz). MS APCI, 
m/z = 349 (M+l). LC/MS: 1.82 min. 

d. Ethvl f 2SR3RS)-N-(tert-butoxvcsirbonvl)-3-( 4-fluoro-2-nitr o phenoxvV3- 
phenvlpropanoate (75d) 

To a solution of ethyl (25' J R,3i?5)-2-amino-3-(4-fluoro-2-nitrophenoxy)-3- 
20 phenylpropanoate (75c) (1.72 g) in THF (55 ml) was added di-tert-butyl dicarbonate (1.19 g) 
in THF (12 ml) and the mixture was stirred at RT for 70h. The reaction was concentrated in 
vacuo and the resulting residue was purified by flash chromatography (5:1 hexane : ethyl 
acetate) to afford the title compound (2.21 g). *H NMR (300 MHz, d6-DMSO) 5 0.95 (t, 3H, 
J=7 Hz), 1.32 (s, 9H), 3.95 (q, 2H, J=7 Hz), 4.53 (m, 1H), 5.86 (d, 1H, J=5.85 Hz), 7.09-7.20, 
25 (m, 2H), 7.3 1-7.43 (m, 6H), 7.83 (dd, 1H, J=3 Hz, J=8 Hz). MS APCI, m/z = 349 (M+l-Boc). 
LC/MS: 2.96 min. 

e. Ethvl (25J?,3i?>y)-3-(2-amino-4-fluorophenoxvVN-( fert-butoxv carbonvn-3- 

phenvlpropanoate (75e) 

To a solution of ethyl (25i?,3i?5)-N-(tert-butoxycarbonyl)-3-(4-fluoro-2- 
30 nitrophenoxy)-3-phenylpropanoate (75d) (2.16 g) in ethanol (80 ml) was added 5% palladium 
on carbon (500 mg) and the mixture hydrogenated on a Parr apparatus at 35 psi. The mixture 
was filtered through diatomaceous earth and the filtrate was evaporated and purified by flash 
chromatography (10:3 hexane : ethyl acetate) to afford the title compound (1.55 g) as a tan 
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solid. J H NMR (300 MHz, d6-DMSO) 5 1.07-1.13 (m, 3H), 1.27 (s, 9H), 4.06-4.16 (m, 2H), 

4.54-4.6I (m, 1H), 5.75-6.04 (m, 1H), 6.24-6.32 (m, 0.5H), 6.46-6.54 (m, 1H), 6.63-6.67 (m, 

0.5H), 7.22-7.49 (m, 6H), 7.82 (d, 1H, J=10 Hz), 8.53 (s, 0.5H), 8.81 (s, 0.5H). MS APCIm/z 

= 418 (M+l). LC/MS: 2.74 min. 
5 f. (25jg3J?^-3-(2-Amino-4-fluorophenoxvVN-ffe^-butoxvcar bonvlV3-phenvlpropanoic 

acid (75f) 

To a solution of ethyl (2 1 S'i?,3i?5)-3-(2-amino-4-fluorophenoxy)-N-(tert- 
butoxycarbonyl)-3-phenylpropanoate (75e) (1.52 g) in THF (50 ml) was added a solution of 
lithium hydroxide (168 mg) in water (25 ml) under nitrogen at 0°C. The mixture was stirred at 

1 0 0°C for 1 .5 H, then at RT for 1 H. The reaction was diluted with water and extracted with 
EtAOc. To the aqueous layer was added 1 N HC1 until the pH=l and this mixture was 
extracted with Ethyl acetate. The ethyl acetate layers were combined, washed with brine, 
dried, filtered and evacuated to give the title compound (1 .68 g) as a crude tacky solid. No 
further analysis or purification was performed. 

15 g. tert-Butvl f(2.3-cfeV7-fluoro-4-oxo-2-phenvl-2.3.4.5-tetrahvdro-1.5-benzoxazepin-3- 

vll carbamate (75g) 

To a solution of crude (25'i?,3i? J S)-3-(2-amino-4-fluorophenoxy)-N-(tert- 
butoxycarbonyl)-3-phenylpropanoic acid (75f) (580 mg), HOBt (251 mg), andNMM (150 
mg) in dichloromethane (60 ml) was added EDAC.HC1 (353 mg). The mixture was stirred at 
20 RT for 2h. The reaction was then evaporated and purified with flash chromatography (5: 1 
hexane : ethyl acetate) to give the title compound (242 mg) as an off white solid. *H NMR 
(300 MHz, d6-DMSO) 5 1.32 (s, 9H), 4.74 (t, 1H, J=7 Hz), 5.33 (d, 1H, J=8 HzO, 5.64 (d, 1H, 
J=6 Hz), 6.94-7.06 (m, 2H), 7.26-7.45 (m, 5H), 10.39 (s, 1H). MS APCI m/z - 373 (M+l) 
LC/MS: 2.63 min. 

25 h. (2.3-g/5)-3-Amino-7-fluoro-2-phenvl-2,3-dihvdro-l,5-benzoxazepin-4r5H)-one (75h) 

To a solution of terr-butyl [(2,3-c/.y)-7-fluoro-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5- 
benzoxazepin-3-yl]carbamate (75g) in dichloromethane was added trifluoroacetic acid (5 ml). 
The mixture was stirred at RT for lh. The solvent was removed in vacuo and the residue 
dissolved in dichloromethane. The solution was washed with 1 N potassium chloride, dried, 
30 filtered, and evaporated to afford the title compound (362 mg) as a yellow solid. *H NMR 
(300 MHz, d6-DMSO) 5 1.46 (s, 2H), 3.81 (d, 1H, J=6 Hz), 5.45 (d, 1H, J=7 Hz), 6.88-7.01 
(m, 2H), 7.19-7.25 (m, 1H), 7.35-7.42 (m, 5H), 10.07 (s, 1H). MS APCI m/z = 273 (M+l) 
LC/MS:1.50min. 
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Example 76. (25^-N-((l>S^-2-r(2.R,35 r )-7-Fluoro-4-oxo-2-DhenvI-2.3,4,5-tetrahvdro-l,5- 
benzoxazepin-3-vIlamino-2-oxo-l-phenvlethvl)-2-hvdroxv-4-methvIpentan amide (76) 

To a solution of (23-c^)-3-amino-7-fluoro-2-phenyl-2,3-dihydro-l 3 5-benzoxazepin- 
4(5H)-one (75h) (75 mg), (25)- {[(2o>2-hydroxy-4-methylpentanoyl] amino }(phenyl)acetic 
5 acid (76b) (73 mg), HOBt (56 mg), and NMM (28 mg) in dichloromethane (8 ml) was added 
EDAC-HC1 (79 mg). The mixture was stirred at RT under nitrogen for 2h. The reaction was 
diluted with 1 N hydrochloric acid and extracted with dichloromethane (3x). The organic 
extracts were combined and washed with 1 N potassium carbonate. This organic layer was 
dried, filtered and evaporated. The crude product was purified by flash chromatography (2% 

10 methanol / dichloromethane) to afford the off-white solid title compound (110 mg) as a 1 : 1 
mixture with the 2S,3R diastereomer. ! H NMR (300 MHz, d6-DMSO) 8 0.81-0.94 (m, 8H), 
1.27-1.46 (m, 1H), 1.56-1.80 (m, 1H), 3.84-3.95 (m, 1H), 4.97-5.15 (m, 1H), 5.33-5.35 (m, 
1H), 5.47-5.75 (m, 3H), 6.89-7.06 (m, 4H), 7.12-7.43 (m, 8H), 7.97-8.22 (m, 2H), 10.32- 
10.39 (m, 1H). MS APCI, m/z = 520 (M+l). LC/MS: 2.51 min. 

1 5 The (25)- {[(2iS)-2-hydroxy-4-me1hyipentanoyl]amino} (phenyl)acetic acid (76b) was 

prepared in the following manner: 

a. Methyl (25)-{f(2^-2-hvdroxv-4-methvlpentanovllaminoUphenvl)acetate (76a) 

To a cooled (0°C) solution of methyl (26)-amino(phenyl)acetate (3.06 g), (2<S)-2- 
hydroxy-4-methylpentanoic acid hydrochloride, NMM (1.85 ml), and HOBt (6.15 g) in 

20 dichloromethane (50 ml) was added EDAC-HC1 (5.81 g). Additional NMM (2.3 1 ml) was 
then added. The mixture was stirred for 2h at 0°C, then overnight at RT. The reaction was 
concentrated and the residue was taken up in Ethyl acetate washed with 0.1N hydrochloric 
acid, saturated sodium bicarbonate, brine, dried, filtered and evaporated to afford the title 
compound (4.20 g). ! H NMR (300 MHz, CDC1 3 ) 5 0.92-0.95 (m, 6H), 1 .47- 1 .67 (m, 2H), 

25 1.76-2.04 (m, 1H), 2.63 (bs, 1H), 3.74 (s, 3H), 4.21 (d, 1H, J=9 Hz), 5.58 (d, 1H, J=8 Hz), 
7.26-7.42 (m, 5H). MS APCI, m/z = 280 (M+l). LC/MS: 1.95 min. 

b. (25 r )-lf(2>y>-2-Hvdroxy-4-methvlpentanovnaminol(phenvDacetic acid (76b) 

To a solution of methyl (2o>{[(2S)-2-hydroxy-4- 
methylpentanoyl]amino}(phenyl)acetate (76a) (4.185 g) in THF (30 ml) and water (15 ml) 
30 cooled to 0°C was added lithium hydroxide (1 .45 g) portion wise. The mixture was stirred at 
RT overnight. The reaction was acidified with IN hydrochloric acid until pH = 1. The mixture 
was concentrated to remove THF and extracted with Ethyl acetate (3x). The organic layers 
were washed with water, brine, dried, filtered and evaporated to afford the title compound as a 
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tacky white solid. Trituration with dichloromethane / diethyl ether yielded a free flowing solid 
(3.85 g). 'HNMR (300 MHz, CDC1 3 ) 5 0.89-0.94 (m, 6H), 1.45-1.63 (m, 2H), 1.76-1.83 (m, 
1H), 3.25 (bs, 2H), 4.20-4.25 (m, 1H), 5.56 (d, 1H, J=7 Hz), 7.35-7.39 (m, 5H), 7.53 (d, 1H, 
J=7 Hz). MS APCI, m/z = 266 (M+l). LC/MS: 1.68 min. 
5 Example 77. A^-r(2icV2-f3.5-DifluorophenvlV2-hvdroxvacetvll-iV 7 -ff2j;.3^-4-oxo-2- 

phenvI-23,4,5-tetrahvdro-1.5-benzoxazepin-3-vn-L-alaninamide (77) 

To a solution of (2,3-cw)-3-amino-2-phenyl-2,3-dihydro-l,5-benzoxazepin-4(5if)-one 
hydrochloride (6e) (54 mg, 0.185 mmol) in dichloromethane (10 mL) under nitrogen was 
added N-[((2i?)-2-(3,5-difluorophenyl)-2-hydroxylacetyl]-L-alaninate acid (77d) (48 mg, 

10 0. 1 85 mmol), HOBt (32 mg, 0.237 mmol), triethylamine (75 uL, 0.538 mmol) and EDAC- 
HC1 (50 mg, 0.261 mmol). The mixture was stirred overnight at ambient temperature, diluted 
with dichloromethane (40 mL), then extracted with IN aqueous HC1, 20% K 2 C0 3 , and brine. 
The organic solution was dried (MgS0 4 ), filtered and evaporated. The residue was purified by 
flash chromatography on silica gel eluting with dichloromethane, then 100:1 and 50:1 (v/v) 

1 5 dichloromethane : methanol to afford the title compound as a 1 : 1 mixture with the 25,3^ 

diastereomer (40 mg, 43%) as a white solid. J H NMR (300 MHz, DMSO-<4) 5 1.00-1.20 (m, 
3H), 4.25-4.42 (m, 1H), 4.90-5.07 (m, 2H), 5.59 (s, 0.5H), 5.61 (s, 0.5H), 6.44 (d, J= 5 Hz, 
0.5H), 6.47 (d, J= 5 Hz, 0.5H), 7.00-7.45 (m, 12H), 7.61-7.78 (m, 1H), 7.92-8.15 (m, 1H), 
10.27 (s, 0.5H), 10.31 (s, 0.5H). MS APCI, m/z = 496 (M+l). LC/MS: 2.12 min. 

20 The requisite acids were prepared as follows: 

a. Methyl N-r((2^-2-(3.5-difluorophenvl)-2-hvdroxvlacetvll-L-alaninate (77a) 

b. Methvl N-f((2igV2-(3.5-difluorophenvD-2-hvdroxvlacetvn-L -alaninate (77b) 

To a solution of 3,5-difluoromandelic acid (2.50 g, 13.3 mmol) in dichloromethane 
(60 mL) under nitrogen was added L-alanine methyl ester hydrochloride (1.86 g, 13.3 mmol), 

25 HOBt (3.6 g, 26.6 mmol), EDAC-HC1 (4.2 g 5 21.9 mmol) andNMM (3.84 mL, 34.9 mmol). 
The mixture was stirred overnight at ambient temperature then evaporated. The residue was 
dissolved in ethyl acetate and extracted in succession with saturated sodium bicarbonate, IN 
aqueous HC1, and brine. The organic solvent was dried, filtered and evaporated. The residue 
was purified by flash chromatography on silica gel eluting with 100:1 (v/v) chloroform : 

30 methanol to afford the title compound as a 1:1 mixture of diastereomers (2.0 g, 56%) as a 
white solid. The diastereomers was separated using the chiral HPLC at the following 
conditions: elute (hexane : isopropanol) = 90: 10, Column Chiralpak AD 
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Methyl N-[((25)-2-(3 ? 5-difluorophenyl)-2-hydroxylaGetyl]-L-alaninate (77a) as a white solid. 
! HNMR (300 MHz, CD 3 OD) 8 1.23 (d, 3H), 3.64 (s, 3H), 4.43 (q, 1H), 5.33 (d, 1H), 6.85 (m, 
3H). MS m/z = 274 (M+l). LC/MS; 1.48 min. 

Methyl N-[((2i?)-2--(3 3 5--difliioropheriyl)--2-hydroxylacetyl]-L--alaninate (77b) as a white solid. 
5 *HNMR (300 MHz, CD 3 OD) 8 1.23 (d 3 3H), 3.64 (s, 3H), 4.43 (q, 1H), 5.33 (d, 1H), 6.85 (m, 
3H). MS m/z - 274 (M+l). LC/MS: 1.40 min 

c. N4((26 T )-2-(3.5-Pifluorophenyl)-2-hvdroxvlacetvll--L-alaninate (77c) 

To a solution of methyl N-[((25)-2-(3 5 5-difluorophenyl)-2-hydroxylacetyl]-L-alaninate 
(77a) (500 mg, 1 .93 mmol) in dichloromethane (5 mL) was added dropwise a solution of 

10 LiOH (100 mg, 4.18 mmol) in water (4 mL). The mixture was stirred overnight under 

nitrogen and the solution was acidified with IN HC1 until pH ~ L The mixture was extracted 
with ethyl acetate. The organic phase was washed with brine, dried, filtered and evaporated. 
The title compound was obtained as a white solid (470 mg, 99%). *H NMR (300 MHz, 
CD 3 OD) 8 1.37 (d, 3H), 4.63 (q, 1H), 5.33 (d, 1H), 6.85 (m, 3H). MS m/z = 260 (M+l). 

15 LC/MS: 1.20 min. 

d. N-f(2i?)-2-(3,5-Difluorophenyl)-2-hvdroxvlacetvn-L-alanmate (77d) 

To a solution of methyl N-[((2i?)-2-(3,5-difluorophenyl)-2-hydroxylacetyl]-L- 
alaninate (77b) (500 mg, 1.93 mmol) in dichloromethane (5 mL) was added dropwise a 
solution of LiOH (100 mg, 4.18 mmol) in water (4 mL). The mixture was stirred overnight 

20 under nitrogen and the solution was acidified with IN HC1 until pH - 1 . The mixture was 

extracted with ethyl acetate. The organic phase was washed with brine and dried, filtered and 
evaporated. The title compound was obtained as a white solid (470 mg, 99%). *H NMR (300 
MHz, CD3OD) 8 1.37 (d, 3H), 4.63 (q, 1H), 5.33 (d, 1H), 6.85 (m, 3H). MS m/z = 260 (M+l). 
LC/MS: 1.21 min. 

25 Example 78. iVM(2^~2-(3,5-Pifluorophen^ 

phenvl-2,3 <> 4,5-tetrahvdro-l,5-benzoxazepiii"3-vn"L"alaninamide (78) 

To a solution of (2,3-c^)-3-amino-2-phenyl-2,3-dihydro-l,5-beiizoxazepin-4(5i^)-one 
hydrochloride (6e) (76 mg, 0.263 mmol) in dichloromethane (10 mL) under nitrogen was 
addedN-[((2^-2-(3 5 5-difluorophenyl)-2-hydroxylacetyl]-L-alaninate acid (77c) (68 mg, 

30 0.263 mmol), HOBt (45 mg, 0333 mmol), triethylamine (100 [XL, 0.717 mmol) and EDAC- 
HCl (71 mg, 0.370 mmol). The mixture was stiixed overnight at ambient temperature, diluted 
with dichloromethane (40 mL), then extracted with IN aqueous HC1, 20% K 2 C0 3 , and brine. 
The organic solution was dried (MgS04) 5 filtered and evaporated. The residue was purified by 
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flash chromatography on silica gel eluting with dichloromethane, then 100:1 to 50:1 (v/v) 
dichloromethane : methanol to afford the title compound in a 1 :1 mixture with the 2S,3R 
diastereomer (60 mg, 46%) as a white solid. *H NMR (300 MHz, DMSO-4) 8 1.00-1.20 (m, 
3H), 4.25-4.42 (m, 1H), 4.90-5.07 (m, 2H), 5.59 (s, 0.5H), 5.61 (s, 0.5H), 6.44 (d, J = 5 Hz, 
5 0.5H), 6.48 (d, J= 5 Hz, 0.5H), 7.00-7.45 (m, 12H), 7.61-7.78 (m, 1H), 7.92-8.15 (m, 1H), 
10.27 (s, 0.5H), 10.31 (s, 0.5H). MS APCI, m/z = 496 (M+l). LC/MS: 2.12 min. 
Example 79. iV^-rfa.S-Difluorophenvnacetvll-Ty-r^^ig^-oxo^-phe nvl^J^^- 

tetrahvdro-lH-l-benzazepin-3-vll-L-alaninamide (79) 

To a solution of (S^-c^-S-amino-^phenyl-l^^^-tetrahydro^if-l-benzazepin^- 

10 one hydrochloride (79g) (50 mg, 0.172 mmol) in dichloromethane (5 mL) under nitrogen was 
added 7V-[(3,5-difluorophenyl)acetyl]-L-alanine (le) (50 mg, 0.205 mmol), HOBt (35 mg, 
0.260 mmol), triethylamine (95 \xL, 0.682 mmol) and EDAC-HC1 (50 mg, 0.261 mmol). The 
mixture was stirred overnight at ambient temperature, diluted with dichloromethane (40 mL), 
then extracted with IN aqueous HC1, 20% K 2 C0 3 , and brine. The organic solution was dried 

1 5 (MgS0 4 ), filtered and evaporated. The residue was purified by flash chromatography on silica 
gel eluting with dichloromethane, then 100:1 to 50:1 (v/v) dichloromethane : methanol to 
afford the title compound as a 1:1 mixture with the 3R,AS diastereomer (50 mg, 61%) as a 
white solid. ! H NMR (300 MHz, DMSO-rf 6 ) 5 0.78 (d, J= 7 Hz, 1.5H), 0.94 (d, J= 7 Hz, 
1.5H), 2.90-3.03 (m, 2H), 3.22-3.47 (m, 2H), 3.82-3.94 (m, 1H), 4.02 (quin, J= 7 Hz, 0.5H), 

20 4.14 (quin, J= 7 Hz, 0.5H), 4.40 (t, J= 8 Hz, 0.5H), 4.48 (t, J= 8 Hz, 0.5H), 6.82-7.36 (m, 

12H), 7.41 (d, J= 7 Hz, 1H), 8.12 (d, J= 8 Hz, 0.5H), 8.21 (d, J= 7 Hz, 0.5H), 10.24 (s, 0.5H), 
10.25 (s, 0.5H). MS APCI, m/z = 478 (M+l). LC/MS: 2.40 min. 

The required (3 ,4-ct's)-3-amino-4-phenyl- 1 ,3 ,4,5-tetrahydro-2#- 1 -benzazepin-2-one 
hydrochloride (79 g) was prepared as follows: 

25 a . l-(3,3-Diethoxy-2-phenvlpropvl)-2-nitrobenzene (79a) 

A suspension of sodium hydride (6.0g, 0.15 mol, 60% oil dispersion) in DMF (375 
mL) was treated with diethyl benzalmalonate (24.8 g, 0.099 mol) followed by a solution of 2- 
nitrotoluene (15.1 g, 0.1 10 mol) in DMF (25 mL) and the resulting reaction mixture was 
stirred for 16h. At the end of this period the reaction mixture was treated with a solution of 

30 acetic acid (20 mL) in methanol (50 mL), followed by water (1 L) and extracted with ethyl 
acetate (3 x 250 mL). The organic layer was washed with IN HC1, sodium bicarbonate 
solution, brine, dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The material thus obtained was purified by column chromatography over silica gel. 
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Elution with 9: 1 hexane : ethyl acetate afforded the title compound (1 1.74 g). *H NMR (300 
MHz, CDC1 3 ) 5 0.91 (t, 3H, J= 7 Hz), 1.30 (t, 3H, J= 7 Hz), 3.27 (dd, 1H, J= 10 Hz, J= 14 
Hz), 4.48 (dd, 1H, J= 4Hz, J- 10 Hz), 3.87 (m, 3H), 4.23 (q, 1H, J= 7 Hz), 6.99-7.60 (m, 8H), 
7.74 (d,lH, J- 1 Hz). 
5 b. r2-(33-Diethoxy-2~phenvlpropyl)phenvllamine - acetate (79b) 

A solution of l-(3,3-diethoxy-2-phenylpropyl)-2-nitrobenzene (11.74 g, 30.5 mmol) 
(79a) in acetic acid (30 mL) was hydrogenated under hydrogen atmosphere (40 psi) in the 
presence of Pd/C (100 mg) for 16 h. At the end of this period the reaction mixture was filtered 
through a pad of diatomaceous earth and the pad was washed with acetic acid. Upon 

10 concentration under reduced pressure the title compound was obtained (11.36 g). ! HNMR 
(300 MHz, CDCI3) 5 0.86 (t, 3H S J= 10 Hz), 1.30 (t, 3H, J= 7 Hz), 2.27 (dd, 1H, J=ll Hz,J= 
14 Hz), 3.08 (dd, 1H, J= 3 Hz, J- 14 Hz), 3.62 (dt, 1H, J=l 1, 15Hz), 3.84 (m, 3H), 4.27 (q, 
1H, J - 7Hz), 6.36 (m, 2H), 6.61 (d, 1H, J= 8 Hz), 6.87-7.26 (m, 5H). MS APCI, rn/z = 356 
(M+l). LC/MS:2.11 min. 

15 c. Ethyl 2-oxo-4-phenvl-23,4,5-tetrahvdrO"lJ3 r -l"benzazepine-3"Carboxvlate (79c) 

A solution of [2-(3,3-diethoxy-2-phenylpropyl)phenyl]amine - acetate (1 1.36 g, 31.9 
mmol) (79b) was dissolved in dichloromethane (100 mL), washed with solution of sodium 
carbonate (2 x 50 mL) and concentrated under reduced pressure upon drying over anhydrous 
potassium carbonate. The resulting product was dissolved in o-xylene (150 mL), treated with 

20 pTSA monohydrate (190 mg, 1. 02 mmol) and heated to reflux for 3h. At the end of this 

period the reaction mixture was allowed to cool and then cooled in ice. The solid precipitate 
was filtered to afford the title compound (6.9 g): *H NMR (300 MHz, CDC1 3 ) 8 1.04 (t, 3H, 
J= 7 Hz), 2.81 (dd, 1H, J- 4 Hz, J= 14 Hz), 3.58 (dd, 1H, J= 7 Hz, MHz), 3.76 (d, 1H, J- 9 
Hz), 4.00 (m, 3H), 4.21 (m, 1H), 6.91-7.33 (m, 9H), 7.58 (s, 1H). MS APCI, m/z- 310 

25 (M+l). LC/MS: 2.21 min. 

d. 4(jgiSVPhenvM,3 A5-teto^^ (79d) 

A stirred slurry of ethyl 2-oxo-4-phenyl-2,3 ,4,5-tetrahydro- IH-l -benzazepine-3 - 
carboxylate (79c) (5.14 g, 16.6 mmol), 4-aminothiophenol (4.49 g, 35.9 mmol) and LiBr (8.66 
g, 99.7 mmol) in 50 mL N,N -dimethylformamide was heated to 160°C for 24 h. The cooled 

30 mixture was diluted with 200 mL IN HC1 and extracted with ethyl acetate (3 xlOO mL). The 
combined extracts were washed with IN HC1, 20% K 2 C0 33 and brine. The organic solution 
was dried (MgS0 4 ), filtered, and evaporated. The crude product was triturated (EtOH / 
EtOAc) to give a white powder (2.96 g, 75%). l H NMR (300 MHz, CDC1 3 ) 5 2.55-2.72 (m, 



WO 2004/031154 PCT/SE2003/001534 

- 129 - 

2H), 2.90 (dd, J= 7 Hz, J= 14 Hz, 1H), 3.19 (dd, J= 7 Hz, J= 14 Hz, 1H), 3.70 (quin, J= 7 Hz, 
1H), 7.03 (d, J= 7 Hz, 1H), 7.10-7.40 (m, 8H), 7.71 (br s, 1H). MS APCI, m/z = 238 (M+1). 
LC/MS: 2.24 min. 

e. (3,4-?m/^)-3-Iodo-4-phenvI-l,3,4,5-tetrahydro-2iy-l-benzazepin-2-one (79e) 

5 To a stirred solution of 4(i?5)-phenyl-l,3,4,5-tetrahydro-2jy-l-benzazepin-2-one (79d) 

(3.54 g, 14.9 mmol) and triethylamine (10.5 mL, 75.0 mmol) in 80 mL dichloromethane 
cooled to -20 °C was slowly added iodotrimethylsilane (6.0 g, 30 mmol). When addition was 
complete, the mixture was stirred for 10 min, and then iodine was added (7.61 g, 30.0 mmol) 
all in one portion. The mixture was stirred for 1.5 h at -20°C, diluted with 800 mL 

10 dichloromethane, and extracted with 10% aqueous sodium bisulfite, water, and brine. The 

organic solution was dried (MgS0 4 ), filtered, and evaporated to give a light yellow solid (4.07 
g, 75%). *H NMR (300 MHz, DMSO-4D 5 2.75 (dd, J= 5 Hz, J= 14 Hz, 1H), 3.20 (dd, J= 7 
Hz, J- 14 Hz, 1H), 3.70 (dd, J= 7 Hz, J= 14 Hz, 1H), 4.57 (d, J= 8 Hz, 1H), 7.00-7.20 (m, 
5H), 7.21-7.42 (m, 4H), 10.07 (br s, 1H). MS APCI, m/z = 364 (M+1). LC/MS: 2.49 min. 

15 f. f3.4-c^V3-Azido-4-phenvM.3.4.5-tetrahvdro-2Jy-l-benzazepin-2-one (79f) 

To a stirred solution of (3,4-rra7ti")-3-iodo-4-phenyl-l,3,4,5-tetrahydro-27/-l- 
benzazepin-2-one (79e) (4.07 g, 11.2 mmol) inDMF (200 mL) was added sodium azide (5.6 
g, 86 mmol). The mixture was stirred for 18 h, the DMF was removed under reduced 
pressure, and residue was dissolved in 500 mL chloroform. The solution was extracted with 

20 water, saturated aqueous sodium bicarbonate, and brine. The organic solution was dried 

(MgS0 4 ), filtered, and evaporated to give 3.24 g (quantitative) of an off-white solid. l H NMR 
(300 MHz, CDC1 3 ) 8 2.99 (dd, J = 7 Hz, J= 14 Hz, 1H), 3.22 (t, J - 13 Hz, 1H), 3.81 (dd, J= 
7 Hz, J= 13 Hz, 1H), 4.18 (d, J= 8 Hz, 1H), 7.04-7.09 (m, 1H), 7.15-7.43 (m, 8H), 7.93 (br s, 
1H). MS APCI, m/z = 251 (M+l-N 2 ). LC/MS: 2.40 min. 

25 g. O^-cfaVS-Amino^-phenvl-l^AS-tetrahvdro^iY-l-benzazepin^-one hydrochloride 

(79g) 

To a Parr hydrogen flask was added 10% Pd/C (120 mg) followed by 150 mL absolute 
ethanol. To this was then added (3,4-cw)-3-azido-4-phenyl-l,3,4,5-tetrahydro-2 J H r -l- 
benzazepin-2-one (79f) (1 .70 g, 6.06 mmol). The mixture was gently warmed with a heat gun 
30 to dissolve the azide. Aqueous IN HC1 was added (20 mL), the flask was placed on the Parr® 
shaker, and evacuated/backfilled with hydrogen (4 cycles). The mixture was shaken under 50 
psi hydrogen for 24 h, fdtered through diatomaceous earth, and the ethanol was evaporated. 
The residue was stirred with 200 mL Et 2 0 for 30 min and the precipitated product was filtered 



WO 2004/031154 PCT/SE2003/001534 

-130- 

off, washed with ether, and dried under vacuum for 18 h. to yield the title compound as a 
white powder (1 .61 g, 92%) which contained residual ether. ! H NMR (300 MHz, DMSO-tf 6 ) 
5 2.94 (t, J= 13 Hz, 1H), 3.04 (dd, J= 7 Hz, J= 14 Hz, 1H), 3.89 (d, J= 8 Hz, 1H), 3.97 (dd, 
J= 7 Hz, J= 12 Hz, 1H), 7.13 (d, J= 7 Hz, 1H), 7.22 (d, J= 8 Hz, 1H), 7.32-7.46 (m, 7H), 8.04 
5 (br s, 3H), 10.60 (s, 1H). MS APCI, m/z = 253 (M+1-HC1). LC/MS: 1 .48 min. 

Example 80. Ar 2 -ff3.5-Difluorophenvnacetvll-iV J -r(35:,4jgV8-fluoro- l-methvl-2-oxo-4- 
phenvl-2.3,4.5-tetrahvdro-lH-l-benzazepin-3-vn-L-alaninamide f80) 

Using a procedure similar to that described in Example 1, except using (3,4-ci5)-3- 
amino-8-fluoro-l-methyl-4-phenyl-l,3,4,5-tetrahydro-2H-l-benzazepin-2-one(8^c) (51.1 
1 0 mg) as the amine component, the title compound (80) was obtained in a 1 : 1 mixture with the 
3R,4S diastereomer (37 mg, 65%) as a white solid. ! H NMR (300 MHz, CD 3 OD) 5 0.89 (d 
1.5H), 0.97 (d, 1.5H), 2.90 (m, 1H), 3.47 (s, 3H), 3.52 (m, 2H), 3.80 (s, 2H), 4.67 (m, 1H), 
4.79 (q, 1H), 6.76-6.72 (m, 11H). MS APCI, m/z = 510 (M+l), 532 (M+Na). LC/MS: 2.54 
min. 

15 The starting amine, (3,4-m)-3-amino-8-fiuoro-l-methyl-4-phenyl-l,3,4,5-tetrahydro- 

2H- 1 -benzazepin-2-one (80c) was prepared in the following manner: 

a. tert-Butvl-rf3.4-ci5V8-fluoro-2-oxo-4-phenvl-2.3.4.5-tetrahvdro-lH -l-benzazepin-3- 

yll -carbamate (80 a) 

To a solution of (3,4-c^>3-amino-8-fluoro-4-phenyl-l,3,4,5-tetrahydro-2H-l- 
20 benzazepin-2-one (8k) (50 mg) in THF (10 mL) at 0°C under nitrogen was added (BocfeO (61 
mg). After the solid was completely dissolved, triethylamine (0.044 mL) was added and the 
mixture was stirred at 0°C for lh, then at RT for lh. The mixture was concentrated in vacuo 
and then partitioned between H 2 0 (lOmL) and ethyl acetate (20mL). The organic phase was 
separated and consecutively washed with 0.1 N HC1 (2x 10 mL), saturated NaHC0 3 , and 
25 brine, dried, filtered and evaporated to yield the title compound (68 mg, 99%) as a viscous oil. 
'HNMR (300 MHz, CD 3 OD) 8 1.42 (s 9H), 3.04 (m, 1H), 3.11 (m, 2H), 3.46 (m, 2H), 6.54- 
7.70 (m, 8H). MS APCI, m/z = 371 (M+l), 532 (M+Na). LC/MS: 2.88 min. 

b. tert-Burvl-r(3.4-ci.s)-8-fluoro-l-methvl-2-oxo-4-phenvl-2,3,4.5-tetrahvdr o-lH-l- 

benzazepm-3-vn-carbamate (SOh) 

30 To a mixture of tert-butyi-[(3,4-c/.y)-8-fluoro-2-oxo-4-phenyl-2,3,4,5-tetrahydro-lH-l- 

benzazepin-3-yl]-carbamate (80a) (68.5 mg) and KOH (13.4 mg) in THF (10 mL) at 25°C 
under nitrogen was added Br^NBr (6.0 mg). Mel (1 1.0 pL) was then added dropwise. The 
mixture was stirred at RT for 18h, concentrated in vacuo and then partitioned between H 2 Q 
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(10mL) and ethyl acetate (20mL). The organic phase was washed with brine, dried, filtered 

and evaporated to yield the title compound (65 mg, 92%) as a tan solid. l H NMR (300 MHz, 

CD 3 OD)8 1.42 (s 9H), 3.04 (m, 1H), 3.11 (m, 2H), 3.18 (s, 3H), 3.46 (m, 2H), 6.54-7.70 (m, 

8H). MS APCI, m/z = 285 (M+l-Boc). LC/MS: 2.98 min. 
5 c. f3.4-c/5V3-Amino-8-fluoro-l-methvl-4-phenvl-l,3.4,5-tetrahvdro-2H-l-benz azepin-2- 

one (80c) 

To a solution of tert-butyl [(3,4-cw)-8-fluoro-l-methyl-2-oxo-4-phenyl-2,3,4,5- 
tetrahydro-lH-l-benzazepin-3-yl]carbamate (80b) (65.0 mg) in dichloromethane (3.0 mL) at 
RT under nitrogen was added TFA (0.2 mL). The mixture was stirred at RT for Ih. The 
10 mixture was concentrated in vacuo, redissolved in dichloromethane (10 mL), washed with 
saturated NaHC0 3 (2x) and brine, dried, filtered and evaporated to yield the title compound 
(42.0 mg, 87.5%) as yellow gum. *H NMR (300 MHz, CD 3 OD) 5 2.42 (d, 2H), 2.77 (m, 2H), 
2.97 (m, 1H), 3.17 (m, 1H), 3.88 (m, 1H), 6.54-7.47 (m, 8H). MS APCI, m/z = 285 (M+l). 
LC/MS: 1.60 min. 

15 Example 81. (25 r )-N-((l^-2-irf35'.4i?V8-Fluoro-2-oxo-4-phenvl-2.3.4.5-tetrahvdro-lH-l- 
benzazepin-3-vnamino)-2-oxo-l-phenvlethvl)-2-hvdro-4-methv lpentanamide(81) 

Using a procedure similar to that described in Example 1, except using (3,4-cu)-3- 
amino-8-fluoro-4-phenyl-l,3,4,5-tetrahydro-2H^l-benzazepin-2-one (8k) (27 mg) as the 
amine component, and (25)- {[(25)-2-hydroxy-4-methylpentanoyl] amino} (phenyl)acetic acid 
20 (27 mg) as the acid component, the title compound (81) was obtained as a 1 : 1 mixture with 
the 3R, 4S diastereomer (45 mg, 87%) as a white solid. l H NMR (300 MHz, CD 3 OD) 5 0.76 
(m, 1H), 0.87 (m, 6H), 1.55 (m, 1H), 1.96 (m, IH), 2.15 (m, 2H), 3.05 (m, 1H), 3.92 (m, 1H), 
4.47 (m, 1H), 5.30 (s, 1H), 6.62-7.36 (m, 13H). MS APCI, m/z = 518 (M+l), 540 (M+Na). 
LC/MS: 2.46 min. 

25 Example 82. a51-2-Hvdroxv-4-methvI-N-((15^-2oxo-2-(f(3 t S'.4icV2-oxo- 4-phenvl-2.3.4,5- 
tetrahvdro-lH-l-benzazepin-3-vllamino>-l-phenvlethvnpentanamide (82) 

Using a procedure similar to that described in Example 1, except using (3,4-cis)-3- 
amino-4-phenyl-l,3,4,5-tetrahydro-2H-l-benzazepin-2-one (50 mg) as the amine component, 
and (25)-{[(25)-2-hydroxy-4-methylpentanoyl]amino}(phenyl)acetic acid (46 mg) as the acid 
30 component, the title compound (82) was obtained in a 1 : 1 mixture with the 3R,4S 

diastereomer (80 mg, 93%) as a white solid. l H NMR (300 MHz, CD 3 OD) 8 0.76 (m, 1H), 
0.87 (m, 6H), 1.55 (m, 1H), 1.96 (m, 1H), 2.15 (m, 2H), 3.04 (m, 1H), 3.95 (m, 1H), 4.48 (m, 
1H), 5.30 (s, 1H), 6.61-7.49 (m, 14H). MS APCI, m/z - 500 (M+l). LC/MS: 2.43 min. 
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Example 83.ivM(3,5-Difluorophe^ 

yl-2J,4,5-tetrahvdro-lH-l-benzazepin-3--vl)-L--aIaninamide (83) 

Using a procedure similar to that described in Example 1, except using (3,4~cis)-3- 
amino-4-phenyl-l-prop-2-yn-l-yl-l^ (83c) (77 mg) as 

the amine component, the white solid title compound (83) was obtained as a 1:1 mixture with 
the 3i?,4Sdiastereomer(110mg, 79%). i HNMR(400 MHz, CD 3 OD)50.80 (d 1.5H), 1.12 
(d, 1.5H), 2.28 (d, 1H), 2.90 (m, 1H), 3.46 (m, 2H), 3.60 (s, 2H), 4.37 (m, 2H), 4.73 (q, 1H), 
6.58-6.78 (m, 3H), 6.99 (m, 4H), 7.17-7.39 (m, 5H). MS APCI, m/z = 516 (M+l), 538 
(M+Na). LC/MS: 2.56 min. 

The starting amine, (3,4-c^)-3-amino-4-phenyl-l-prop-2-yn-l-yl-l,3,4,5--tetrahydro- 
2H- l-benzazepin-2-one ( 83c) , was prepared in the following manner: 

a, tert-ButvH(3,4-c/^-2-oxo 
carbamate (83a) 

To a solution of (3,4-cz* i 5 , )-3-amino-4-phenyl-l,3,4,5-tetrahydro-2H-l-benzazepin-2- 
one (300 mg) in dioxane (20 mL) and H 2 0 (5 mL) at 0°C under nitrogen was added (Boc)20 
(229 mg). After the solid was completely dissolved, TEA (0.42 mL) was added and the 
mixture was stirred at 0°C for 1 h. The mixture was concentrated in vacuo and then 
partitioned between H 2 0 (lOmL) and Ethyl acetate (20mL). The organic phase was separated 
and consecutively washed with 0.1 N HQ (2x 10 mL), saturated NaHC0 3 , and brine, dried, 
filtered and evaporated to yield the title compound (360 mg, 98%) as a tan solid. ! H NMR 
(300 MHz, CD 3 OD) 5 1.42 (s 9H), 2.15 (m, 2H), 2.95 (m, 1H), 3.16 (m, 1H), 6.60-7.80 (m, 
9H). MS APCI, m/z = 253 (M+l-Boc). LC/MS: 2.55 min. 

b. tert-ButvH(3,4-c^ 
benzazepin-3-yIl-carbamate (83b) 

To a mixture of tert-butyl-[(3,4-c^)-2-oxo-4-phenyl-2,3,4,5-tetrahydro-lH~l- 
benzazepin-3-yl]-carbamate (83a) (100 mg) and Cs 2 C0 3 (184 mg) in DMF (5 mL) at 25°C 
under nitrogen was added propargyl bromide (35 pL, 80% wt in toluene). The mixture was 
stirred at RT for 18h, concentrated in vacuo and then partitioned between 0.5 N HC1 (lOmL) 
and Ethyl acetate (20mL). The organic phase was washed with saturated NaHCCh, and brine, 
dried, filtered and evaporated to yield the title compound (105 mg, 96%) as a yellow gum. *H 
NMR (300 MHz, CD 3 OD) S 1.42 (s 9H), , 2.28 (s, 1H), 3.09 (m, 1H), 3.16 (m, 1H), 3.46 (m, 
2H), 4.47 (s, 2H), 7.72-7.71 (m, 9H). MS APCI, m/z = 291 (M+l-Boc). LC/MS: 2.82 min. 
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c. (34"Cfs)-3-Amino-4-phenvl-l-prop-2-vn-l-yl-lJ,4,5-tetrahvdrO"2H-l"benzazepin-2- 
one (83 c) 

To a solution of tert-butyl [(3,4-c/5)-2-oxo-4-phenyl-l-prop-2-yn-l-yl-2,3 5 4 3 5- 
tetrahydro-lH-l~benzazepin-3-yl]carbamate (83b) (110 mg) in dichloromethane (5 mL) at RT 
5 under nitrogen was added TFA (0.3 mL). The mixture was stirring at RT for 30 min. The 
mixture was concentrated in vacuo, redissolved in dichloromethane (10 mL), washed with 
saturated NaHC0 3 (2x) and brine, dried, filtered and evaporated to yield the title compound 
(77 mg, 95%) as a yellow gum. *H NMR (300 MHz, CD 3 OD) S 2.27 (s, 1H), 2.77 (m, 2H), 
2.99 (m, 1H), 3.91(d, 1H), 4.40 (s, 2H), 7.25-7.39 (m, 9H). MS APCI, m/z = 291 (M+l). 
10 LC/MS: 1.68 min. 

Example 84, A^(3^1ig)-l-(Cvcloprop^ 

l-benzazepin-3-vl1-iV 2 -f(3.5^ (84) 

Using a procedure similar to that described in Example 1, except using (3,4-cz.s*)-3- 
amino-l-(cyclopropylmethyl)^^^ (84b) (50 

1 5 mg) as the amine component, the title compound (84) was obtained in a 1 : 1 mixture with the 
3^,45 diastereomer (72 mg, 85%) as a white solid. ! H NMR (300 MHz, CD 3 OD) 8 0.50 (m, 
2H), 0.67 (m, 2H), 1.21(m, 1H), 1.29 (d, 3H) 5 3.05 (m, 1H), 3.46 (d, 2H), 3.53 (m, 2H), 3.80 
(s, 2H), 4.70 (q, 1H), 4.78 (d, 1H), 6.53-7.52 (m, 12H). MS APCI, m/z = 532 (M+l), 554 (M+ 
Na). LC/MS: 2.74 min. 

20 The starting amine, (3,4-c^)-3-amino--l-(cyclopropylmethyl)-4--phenyl-l,3,4,5- 

tetrahydro-2H~ 1 -benzazepin-2-one (84b) , was prepared in the following manner: 

a. tert-ButvH(3,4-cisV^ 
benzazepin-3-vll-carbamate (84a) 

Using a procedure similar to that described in Example 83b, except using 
25 cyclopropylmethyl bromide, the title compound (84a) was obtained as a yellow gum (81%). 
! H NMR (300 MHz, CD 3 OD) 5 0.50 (m, 2H), 0.69 (m, 2H), 1.19 (m, 1H), 1.42 (s 9H), 3.09 
(m, 1H), 3.16 (m, 1H), 3.46 (m, 2H), 4.47 (s ? 2H), 7.72-7.71 (m, 9H). MS APCI, m/z = 307 
(M+l-Boc). LC/MS: 3.01 min. 

b. (3.4-c^)-3-Amino-l-(cvclopropvlmethvl)-4-phenvl-13,4,5-tetrahvdro-2H-l^ 
30 benzazepin-2-one (84b) 

Using a procedure similar to that described in Example 83c, the title compound (84b) 
was obtained as a yellow gum (78%). *H NMR (300 MHz, CD 3 OD) 5 0.50 (m, 2H), 0.69 (m, 
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2H), 1.19 (m, 1H), 3.09 (m, 1H), 3.16 (m, 1H), 3.46 (m, 2H), 4.47 (s, 2H), 7.72-7.71 (m, 9H). 
MS APCI 5 m/z = 307 (M+l). LC/MS: 1.90 min. 
Example 85, jvM(3,5-Difluorophenvl)acefr^^ 
2J,4,5-tetrahydro-lH-l"benzazepin-3-vl1-L-aIaninamide (85) 
5 Using a procedure similar to that described in Example 1 ? except using (3,4-czV)-3- 

amino-l-isopropyl-4-phenyl-13,^ (85b) (47 mg) as the 

amine component, the white solid title compound (85) was obtained as a 1 :1 mixture with the 
3RAS diastereomer (65 mg, 78%). *H NMR (300 MHz, CD 3 OD) 5 1 .17 (d, 6H), 1.29 (d, 3H) ? 
3.16(m, 1H) ? 3.50 (m, 2H) 3 3.80 (s, 2H), 4.70 (q 5 1H) 5 4.88 (m, 1H) ? 4.95 (m, 1H), 6.58-7.56 
10 (m ? 12H). MS APCI, m/z = 520 (M+l) 5 542 (M+Na). LC/MS: 2.71 min. 

The starting amine, (3,4-cz^)-3-amino-l-isopropyl-4-phenyl-l,3 J 4 ? 5-tetrahydro-2H-l- 
benzazepin-2-one (85b) , was prepared in the following manner: 

a. tert-BuM4(3,4-cis)-l^ 
3-yll -carbamate (85a) 

1 5 Using a procedure similar to that described in Example 83b, except using 2- 

iodopropane, the title compound (85a) was obtained as yellow gum (96%). *H NMR (300 
MHz, CD3OD) 5 1.17 (d, 6H), 1.42 (s 9H), 3.09 (m, 1H), 3.16 (m, 1H), 3.46 (m, 2H)„ 4.95 
(m, 1H), 7.72-7.71 (m, 9H). MS APCI, m/z = 295 (M+l-Boc). LC/MS: 2.99 min. 

b. (3.4-c»'V3-Amino-l-isopropvl-4-phenvl-l,3,4.,5-tetrahvdro-2H-l-benzazepin-2-one 
20 (85b) 

Using a procedure similar to that described in Example 83c, the title compound (85b) 
was obtained as yellow gum (61%). J H NMR (300 MHz, CD 3 OD) 51.17 (d, 6H), 2.83 (m, 
2H), 3.12 (m, 1H), 4.08 (m, 1H), 5.02 (m, 1H), 6.58-7.65 (m, 9H). MS APCI, m/z = 295 
(M+l). LC/MS: 1.81 min. 

25 Example 86. iV 2 -r(2 t y)-2-Hvdroxv-4-methvl-l-oxopentvn-iV J -f(2ig.3jg)-2-(4- 

methoxvphenvD^-oxo^^^^-tetrahydro-LS-benzothiazepin-S-vIl-L-alaninamide (86) 

Using a procedure similar to mat described in Example 1, except with (2,3-cw)-3- 
ammo-2-(4-methoxyphenyl)-2,3-dihydro-l,5-benzothiazepin-4(5//)-one (41 d) (70mg, 0.184 
mmol) as the amine component, N-(25)-2-hydroxy-4-methyl-l-oxopentyl-L-alanine (37.5mg, 

30 0.185 mmol) as the acid component and dichloromethane / DMF as solvent gave after 
aqueous workup and column chromatography (1:1 hexane / ethyl acetate) the solid title 
compound as a 1:1 mixture with the (2S,3S) diastereomer (52mg, 58%). *H NMR (300 MHz, 
CDCI3) 80.93 (m, 6H), 1.10 (d, 1.5H, J= 7.0Hz), 1.22 (d, 1.5H, J= 7.0Hz), 1.4-1.65 (m, 4H), 
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3.81 (s, 3H), 3.97-4.03 (m, 1H), 4.24-4.36 (m, 1H), 4.84-4.91 (m, 1H), 5.20-5.26 (m, 1H), 
6.43 (d, 0.5H), 6.64 (d, 1H), 6.80 (d, 0.5H), 6.88 (d, 2H, J= 8.3Hz), 7.14 (d, 1H, J= 7.5Hz), 
7.24-7.28 (m, 1H), 7.36 (d, 2H, J= 8.8Hz), 7.37-7.44 (m, 1H), 7.70 (d, 1H, J= 7.9Hz), 7.74 (s, 
0.5H), 7.83 (s, 0.5H). MS APCI, m/z = 508(M+Na). LC/MS: 2.23 min. 
5 Example 87. 7V i -r(2ig,3igV2-f2-Chlorophenvl)-4-oxo-2,3,4,5-tetrahvdro-l,5- 

benzothiazepin-3-vll-iV 3 -f(2 1 S r >-2-hvdroxv-4-methvl-l-oxopentvIl-L-alaninarnide (87) 

Using a procedure similar to that described in Example 1, except with (2,3-cz'.?)-3- 
amino-2-(2-chlorophenyl)-2,3-dihydro-l,5-benzothiazepin-4(5ii)-one (87d) (70mg, 0.181 
mmol) as the amine component, N-(25)-2-hydroxy-4-methyl-l-oxopentyl-L-alanine (36.7mg, 
10 0.181 mmol) as the acid component and dichloromethane / DMF as solvent gave after 

aqueous workup and column chromatography (hexane / ethyl acetate gradient) the solid title 
compound as a 1:1 mixture with the (2S,3S) diastereomer (42mg, 47%). J H NMR (300 MHz, 
CDC1 3 ) 50.92 (m, 6H), 1.09 (d, 1.5H, J= 7.0Hz), 1.24 (d, 1.5H, J= 7.0Hz), 1.4-1.6 (m, 2H), 
1.75-1.86 (m, 1H), 2.64 (t, 1H), 3.99-4.05 (m, 1H), 4.32-4.45 (m, 1H), 4.96-5.06 (m, 1H), 
15 5.93-5.99 (m, 1H), 6.52 (d, 0.5H), 6.68 (d, 0.5H), 6.77 (d, 0.5H), 6.85 (d, 0.5H), 7.16 (d, 1H), 
720-7.47 (m, 5H), 7.74 (t, 1H), 7.86-7.93 (m, 1.5H), 7.99 (s, 0.5H). MS APCI, m/z = 
512(M+Na). LC/MS: 2.33 min. 

The starting amine, (2,3-cis)-3-amino-2-(2-chlorophenyl)-2,3-dihydro-l,5- 
benzothiazepin-4(57/)-one hydrobromide (87d), was prepared in the following manner: 
20 a. Methyl (2ZV2-1 r(benzvloxv)carbonvn amino! -3-( 2-chlorophenynacrvlate(87a) . 

Using a procedure similar to that described in example 1 part a, except using 2- 
chlorobenzaldehyde (1.82g, 13.0mmol) as the aldehyde component, the title compound (87a) 
was obtained as an oil (3.0 g, 67%) contaminated with 30% (2E)-isomer. MS APCI, m/z - 
346 (M+l). 

25 b. Methyl B-rr2-aminophenvl)thiol-A^-r(benzvIoxv)carbonvll-2-chIorophenvlalaninate 
(87b) . 

Using a procedure similar to that described in example 10, part b, (stirred 40 h) except 
using methyl (2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(2-chlorophenyl)acrylate (87a) (2.0g, 
5.8mmol), gave the title compound ( 87b) (2.5 g, 91%) as a clear oil (70:30 mixture 
30 (erythro:threo)). MS APCI, m/z = 471(M+1). 

c. Benzyl r(2,3-cis)-2-(2-chlorophenyI)-4-oxo-2,3,4.5-tetrahvdro-l,5-benzothiazepin-3- 

vll carbamate (87c) . 
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Using a procedure similar to that described in example 41, part b, except using methyl 
(3-[(2-aminophenyl)thio]-iV-[(benzyloxy)carbonyl]-2-chlorophenylalaninate (87b) (2.0 g, 4.2 
mmol) as the aniline component, afforded the title compound (1.65 g) containing 10 % of the 
2,3 trans product. Recrystallization from hot ethyl acetate (75 mL) gave pure title compound 
5 (87c) (1.3g, 65%) as a white solid. MS APCI, m/z = 439(M+1). LC/MS:2.77 Min 

d. r23-ci5V3-Ammo-2-f2-chlorophenvlV5-methvl-2,3-dihvdro-l,5-benzothiazepin-4(5£n- 
one hydrobromide(87d) . 

Using a procedure similar to that described in example 41, part c, except using benzyl 
[(2,3-cis)-2-(2-chlorophenyl)-4-oxo-2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate 

10 (87c) (1 .2 g, 2.7 mmol) as the protected amine component, the title compound (87d) (930 mg, 
88%) as a white solid. J H NMR (300 MHz, d6-DMSO) 64.41 (d, 1H, J= 7.4 Hz), 5.78 (d, 1H, 
J= 7.4 Hz), 7.3 1 (m, 2H), 7.4-7.6 (m, 6H), 7.72 (d, 1H, J= 7.4 Hz), 7.87 (d, 2H, J= 7.4 Hz), 
8.15 (bs, 3H), 10.95 (s, 1H). MS APCI, m/z = 305(M+1). LC/MS: 1.62 min. 
Example 88. iV i -[(2^.3igV2-r2-Chlorophenvn-4-oxo-2.3.4,5-tetrahvdrQ-l,5- 

15 benzothiazepin-3-vll-iV 3 -rf3.5-difluorophenvnacetvn-L-alaninainide (88) 

Using a procedure similar to that described in Example 1, except with (2,3-cis)-3- 
amino-2-(2-chlorophenyl)-2,3-dihydro-l,5-benzothiazepin-4(5if)-one (87d) (70mg, 0.181 
mmol) as the amine component and dichloromethane / DMF as solvent gave after aqueous 
workup and column chromatography (hexane / ethyl acetate gradient) the solid title 

20 compound as a 1 : 1 mixture with the (2S,3S) diastereomer (64mg, 67%). *H NMR (300 MHz, 
CDC1 3 ) 50.99 (d, 1.5H, J= 7.0Hz), 1.21 (d, 1.5H, J= 6.6Hz), 3.45 (d, 2H, J= 7.5Hz), 4.28-4.39 
(m, 0.5H), 4.52-4.60 (m, 0.5H), 4.91 (t, 0.5H, J= 7.5Hz), 4.99 (t, 0.5H, J= 7.0Hz), 5.93 (d, 
0.5H, J= 7.0Hz), 5.99 (d, 0.5H, J= 7.5Hz), 6.05 (d, 0.5H, J= 7.5Hz), 6.22 (d, 0.5H, J= 7.5Hz), 
6.50 (d, 0.5H, J= 7.9Hz), 6.66-6.79 (m, 2.5H), 7.07 (d, 0.5H, J= 7.9Hz), 7.15 (d, 0.5H, J= 

25 7.5Hz), 7.23-7.46 (m, 6H), 7.73 (d, 1H, J= 7.9Hz), 7.84 (s, 0.5H), 7.84-7.89 (m, 1H), 8.42 (s, 
0.5H). MS APCI, m/z = 552(M+Na). LC/MS: 2.53 min. 

Example 89. iV ? -f(2ig.3igV7-Chloro-5-methvl-4-oxo-2-phenvl-2.3,4,5 -tetrahvdro-l,5- 
henzothiazepin-3-vll-iV 3 -rf3.5-difluorophenvnacetvIl-L- alaninamide(89) 

Using a procedure similar to that described in Example 1, except with (2,3-cis)-3- 
30 ammo-7-chloro-5-memyl-2-phenyl-2,3-dihydro-l,5-benzothiazepin-4(5i7)-onehydrobromide 
(89b) (70mg, 0.175 mmol) as the amine component and dichloromethane / DMF as solvent 
gave after aqueous workup and column chromatography (30:1 methanol / chloroform) the title 
compound as a 1 : 1 mixture with the (2S,3S) diastereomer; solid (54mg, 57%). *H NMR (300 
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MHz, CDCI3) 50.92 (d, 1.5H, J= 7.0Hz), 1.15 (d 3 L5H, J= 7.0 Hz), 3.42 (s, 1H), 3.43 (s, 1H) 3 
3.50 (s 3 3H)> 4.11-4.22 (m, 1H) 5 4.72-4.78 (m 3 1H) 5 5.11 (d 3 1H 3 J=7.5Hz), 5.75 (d, 0.5H 3 J= 
7.9Hz) 3 5.94 (d 3 0.5H, J= 7.9Hz) 3 6.30 (t, 1H), 6.67-6.78 (m, 2H) 3 7.27-7.36 (8H), 7.66 (d 3 1H, 
J= 8.3Hz). MS APCI, m/z = 566(M+Na). LC/MS: 2.78 min. 

The starting amine, (2,3-cis)-3-amino-7-chloro-5-methyl-2-phenyl-2 3 3-dihydro-l,5- 
benzothiazepm-4(5#)-one hydrobromide (89b) , was prepared in the following manner: 

a. Benzyl r(2,3-cis)-7-chIoro-5-methvl-4-oxo-2-phenvl-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-3-vn carbamate (89a) 

Using a procedure similar to that described in example 5 part a, substituting benzyl 
[(2,3-cis)-7-chloro-4-oxo-2-phenyl-2,3,4 3 5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate 
(13b) (LI g, 2.51 mmol) as the amide component, the title compound (89a) (970 mg, 
85%)was obtained as a white solid. MS APCI, m/z = 453(M-HNa). LC/MS: 3.04 min. 

b. (23-cisV3-Amino-7-chloro-5-methY^ 
one hydrobromide (89b) 

Using a procedure similar to that described in example 41, part c, substituting benzyl 
[(2 5 3-cis)-7-chloro-5-methyl-4-oxo-2-phenyl-2 3 3,4 3 5-tetrahycko-l 5 5-benzothiazepin-3- 
yl] carbamate (89a) (700 mg, 1.59 mmol) as the protected amine component, the title 
compound (89b) (500 mg, 78%) as a white solid.. *HNMR (300 MHz, d6-DMSO) S3.48 (s 3 
3H), 4.36 (d 3 1H, J= 7.0 Hz), 5.09 (d, 1H, J= 7.0 Hz), 7.48 (m, 6H), 7.75 (d, 1H), 7.86 (s, 1H) 3 
8.04 (bs, 3H). MS APCI, m/z - 319(M+H). LC/MS: 1.82 min 
Example 90. Ar 2 4(3,5-Difluorophenyl)aeetYll^ 
2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl1-L-alanmamide (90) 

Using a procedure similar to that described in Example 1, except with (2,3-m)-3- 
amino-2-(2-fluorophenyl)-2,3-dihydro- 1 3 5~benzothiazepin-4(5A0-one hydrobromide (90d) 
(70mg, 0.189 mmol) as the amine component and dichloromethane / DMF as solvent gave 
after aqueous workup the title compound as a 1:1 mixture with the (2S 9 3S) diastereomer; solid 
(96mg, 99%). ! H NMR (300 MHz, CDC1 3 ) 81.03 (d, L5H, J= 6.6Hz), 1.21 (d, L5H, J= 
7.0Hz), 3.43 (s, 1H), 3.47 (s, 1H), 4.31-4.44 (m, 0.5H), 4.50-4.59 (m, 0.5H), 4.86-4.97 (m, 
1H), 5.75 (q, 1H), 6.01 (d, 0.5H, J= 7.5H), 6.20 (d, 0.5H, J= 7.9Hz), 6.54 (d, 0.5H, J= 7.9Hz), 
6.65-6.80 (m, 3.5H), 6.92-7.46 (m, 6H), 7.72 (d 5 1H, J= 7.5Hz), 7.80 (s, 0.5H), 7.82 (d, 1H 3 J= 
8.3Hz), 8.31 (s, 05H). MS APCI, m/z = 514(M+1). LC/MS: 2.43 min. 

The starting amine, (2,3-cis)-3-amino-2-(2-fluorophenyl)-2,3-dihydro-l 3 5- 
benzothiazepin-4(5i7)-one hydrobromide (90d), was prepared in the following manner: 
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a. Methyl (2ZV2-I Kbenzyloxytcarbonyll aminoV3-(2-fluorophenvl)acrvlate(90a) 

Using a procedure similar to that described in example 1 part a, except using 2- 
fluorobenzaldehyde (596 pL, 5.50 mmol) as the aldehyde component, the title compound 
(90a) was obtained as an oil (1.8 g, 98%) contaminated with 15% (2E)-isomer. MS APCI, m/z 
5 = 330(M+1). 

b. Methyl B-rf2-aminoDhenvnthiol-JV-r(benzyloxv)carbonvl1^fluorophenylalanmate 
(90b) 

Using a procedure similar to that described in example 10, part b, (stirred 40 h) except 
using methyl (2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(2-fluorophenyl)acrylate (90a) (1.8 g, 
10 5.5 mmol), to afford crude title compound. After recrystallization from methanol- ether the 
title compound (90b) was obtained (1.2 g, 49%) as a white solid (95:5 mixture 
(erythro:threo)). MS APCI, m/z = 455(M+1). LC/MS: 2.69 min. 

c. Benzyl r(23-cis)-2-a'fluorophenyl)-4-oxo-23,4,5-tetrahydro-l,5-benzothiazepin-3- 
yll carbamate (90c) 

1 5 Using a procedure similar to that described in example 41 , part b, substituting methyl 

(3-[(2-aminophenyl)thio]-A^[(benzyloxy)carbonyl]-2-fluorophenylalaninate (90b) (1.2 g, 2.6 
mmol) as the aniline component, the title compound (90c) (650 mg, 58%) was obtained as a 
white solid. MS APCI, m/z = 445(M+Na). LC/MS: 2.77 min. 

d. (2j?,3#)-3-Anrino-2-(2-fluoro^ 
20 one hydrobromide (90d) . 

Using a procedure similar to that described in example 41, part c, substituting benzyl 
[(2,3-cis)-2-(2-fluorophenyl)-4-ox 

(90c) (580 mg, 1.37 mmol) as the protected amine component, the title compound (90d) (480 
mg, 94%) was obtained as a white solid. X H NMR (300 MHz, d6-DMSO) 84.37 (d, 1H, J 7.0 

25 Hz), 5.61 (d, 1H, J 7.0 Hz), 7.26-7.36 (m, 4H), 7.46-7.59 (m, 2H), 7.75 (m, 2H), 8.19 (bs, 
3H), 10.95 (s, 1H). MS APCI, m/z = 289(M+1). LC/MS: 1.51 min. 
Example 91, A^-r(3,5-Difluorophenyl)ac^^ 
2,3,4.5-tetrahydro-L5-benzothiazepin-3-yl1-L-alaninamide (91) 

Using a procedure similar to that described in Example 1, except with (2 ? 3-czV)-3- 

30 amino-2-(4-fluorophenyl)-2 ? 3-dihydro- 1 5 5-benzothiazepin-4(5#)-<rae hydrobromide (91d) 
(70mg, 0.189 mmol) as the amine component and dichloromethane / DMF as solvent gave 
after aqueous workup the title compound as a 1:1 mixture with the (2S,3S) diastereomer; solid 
(64mg, 66%). *H NMR (300 MHz, CDC1 3 ) 80.98 (d, 1.5H, J= 6.6Hz), 1.18 (d, 1.5H, J= 
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7.0Hz), 3.43 (s, 1H), 3.45 (s, 1H), 4.17-4.27 (m, 0.5H), 4.45-4.54 (m, 0.5H), 4.83 (q, 1H), 
5.28 (q, 1H), 5.82 (d, 0.5H, J= 6.6Hz), 6.06 (d, 0.5H, J= 7.0Hz), 6.41 (d, 0.5H, J= 7.0Hz), 
6.65 (d, 0.5H, J= 7.0Hz), 6.72-6.79 (m 5 3H), 6.98-7.16 (m, 3H), 7.20-731 (m, 1H), 7.37-7.44 
(m, 3H) 5 7.70 (d 5 1.5H, J= 7.5Hz), 8.17 (s, 0.5H). MS APCI, m/z = 536(M+Na). LC/MS: 2.51 
5 min. 

The starting amine, (2 ? 3-cis)-3-amino-2-(4-fluorophenyl)-2 5 3-dihydro-l,5- 
benzothiazepin-4(5i?)~one hydrobromide (91d\ was prepared in the following manner: 

a. Methyl (2ZV2-ir(benzyloxv)carbonynamino>-3-(4-flttoroi3henvnacrvlate (91a) . 

Using a procedure similar to that described in example 1 part a, except using 4- 
10 fluorobenzaldehyde (600 |uL, 5.50 mmol) as the aldehyde component, the title compound 

(91a) was obtained as an oil (1.8g, 98%) contaminated with 15% (2E) isomer. MS APCI, m/z 
- 330(M+1). 

b. Methyl B4(2-aminophenyl)thio1-^ 
£91b). 

1 5 Using a procedure similar to that described in example 10, part b, (stirred 40h) except 

using methyl (2Z)-2-{[(benzyloxy)carbonyl] amino} -3-(4-fluorophenyl)acrylate (91a) (1.8g, 
5.5mmol) as reactant, to afford crude title compound. After recrystallization from ethyl 
acetate-hexanes the title compound (91b) (1.3 g, 52%) was obtained as a white solid (97:3 
mixture (erythrorthreo)). MS APCI, m/z = 455(M+1). LC/MS: 2.69 min. 

20 c. Benzyl \(2 J-cisV2-(4-fluorophenyI)-4-oxo-2JA5-tetrahydro-l,5-benzothiazepin--3- 
vll carbamate (91c) 

Using a procedure similar to that described in example 41, part b, substituting methyl 
(3-[(2-aminophenyl)thio]-^-[(benzyloxy)carbonyl]-4-fluorophenylalaninate (91b) (1.3g, 2.86 
mmol) as the aniline component, the title compound (91c) (900 mg, 73%) was obtained as a 

25 white solid. MS APCI, m/z = 445(M+Na). LC/MS: 2.77 min. 
d. (23-cis)-3-Amino-2-(4-fluorophen^^^ 
one hydrobromide (91d) 

Using a procedure similar to that described in example 41, part c, substituting benzyl 
[(2,3-cis)-2~(4-fluorophenyl)-4-oxo^ 

30 (91c) (850 mg, 2.01mmol) as the protected amine component, the title compound (91 d) (700 
mg, 94%) as a white solid. MS APCI, m/z - 313(M+Na). LC/MS:1.57 min. *H NMR (300 
MHz, d6-DMSO) 64.29 (d, 1H, J 7.0 Hz), 5.28 (d, 1H, J 7.0 Hz), 7.26-7.36 (m, 4H), 7.55 (m, 
3H), 7.69 (d, 1H, J=7.9Hz), 8.06 (bs, 3H), 10.89 (s, 1H). 



WO 2004/031154 



-140- 



PCT/SE2003/001534 



Example 92. iV / -[f2/?.3^-7-chloro-2-(2.5-diflunroDhenvlV4-oxo-2 .3.4.5-tetrahvdro-l,5- 
benzothiazepin-3-vn-A^-f(3.5-difluorophenvnacetvll-L-alaninamide (92) 

A stirred slurry of (23-c/j)-3-amino-7-chloro-2-(2,5-difluorophenyl)-2,3-dihy(iro-l,5- 
benzothiazepin-4(5#)-onehydrobromide (92c) (0.127g, 0.30 mmol) in dichloromethane (12 
5 mL), under N 2 , was treated with NMM (0.05 mL, 0.45 mmol) and the clear solution cooled in 
an ice-bath. jV-[(3,5-difluorophenyl)acetyl]-L-aianine (le) (0.080 g, 0.33 mmol), EDAC HC1 
(0.0863 g, 0.45 mmol) and NMM (0.05 mL, 0.45 mmol) were added successively and the 
mixture stirred for 2 h. The solvent was removed in vacuo and the residue portioned between 
ethyl acetate (50 mL) and water (50 mL). The material from the washed (sat. NaHC0 3 and 

1 0 brine) ethyl acetate solution was a mixture of two diastereomers and was partially purified by 
column chromatography (eluent: 3:1, 2:1 and 1:1 hexane :ethyl acetate) to yield the white title 
compound as a 9:1 mixture with the 2R,3R diastereomer (0.041 g, 24%). ] H NMR (300 MHz, 
CDC1 3 ) 51.08 (d, 0.3H, J= 7.0Hz, 2R,3R diastereomer), 1.21 (d, 3H, J= 7.0 Hz), 3.44 (s, 0.2H, 
2R,3R diastereomer), 3.48 (s, 2H), 4.32 (m, 1H), 4.91 (t, 1H), 5.66 (d, 1H, J= 8.3Hz), 5.99 (d, 

15 1H, J= 7.0Hz), 6.54 (d, 1H, J= 7.5Hz), 6.79 (d, 1H, J= 7.9Hz), 6.9-7.0 (m, 2H), 7.16 (s, 1H), 
7.50-7.56 (m, 1H), 7.65 (d, 1H, J= 7.9Hz), 7.85 (m, 5H). MS APCI, m/z - 566(M+1). HPLC 

Method A: 3.34 min.. 

The required 3-amino-7-chloro-2-(2,5-difluorophenyl)-2,3-dihydro-l,5- 

benzothiazepin-4(5//)-one»hydrobromide was prepared in the following manner: 

20 a.MethvIB-r(2-amino-4-chlorophenvnthiol-iV-r(benzvloxv) carbonvIl-2,5- 

difluorophenylalaninate (92a) 

The title compound was obtained from 2-amino-4-chlorobenzenethiol (5.0g, 31.3 
mmol) and (la) (2.17g, 6.26 mmol) as a yellow foam (2.68g, 85%) following Method B. The 
Z:E ratio of the material was 85:15 as determined by ^-NMR (methyl integration). ! H NMR 
25 (300 MHz, CDCI3) 53 .55 (s, 3H, Z isomer), 3.72 (s, 0.5H, E isomer), 4.37 (br. s, 2H), 4.85-4.9 
(m, 2H), 5.0-5.15 (m, 2H), 5.73(d, 1H, J= 9.7Hz), 6.54 (dd, 1H, J= 8.3, 2.0Hz), 6.67 (d, 1H, 
J= 2.0Hz), 6.9-7.0 (m, 2H), 7.07 (d, 1H, J= 8.3Hz), 7.13-7.17 (m, 1H), 7.3-7.4 (m, 5H). MS 
APCI, m/z = 507(M+1). HPLC Method A: 3.62 min. 

h. Benzvl rr2.3-cwV7-chloro-2-f2.5-dffluorophenvn-4-oxo-2.3.4.5-te trahvdro-1.5- 
30 benzothiazepin-3-yll carbamate (92b) 

A solution of (91a) (2.68g, 5.29 mmol) and pTSA (O.lg) in xylenes (75 mL) was 
stirred in an oil bath at 150° for 3h, 170° for 2 h, allowed to stand overnight and the 
precipitated white solid (2.0g) collected. The material was dissolved in hot methyl ethyl 
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ketone (150 mL), treated with ethyl ether (150 mL), refrigerated and the pure title compound 
obtained as a white solid (1.52g, 76%), mp 233-5°. *H NMR (300 MHz, d6-DMSO) 8 4.64 (t, 
1H), 4.96 (s, 2H), 5.49 (d, 1H, J= 7.0Hz), 7.10 (d, 1H, J= 7.9Hz), 7.24-7.38 (m, 9H) 7.72 (d, 
1H, J= 7.9Hz), 10.65 (s, 1H). MS APCI, m/z = 507(M+1). HPLC Method A: 3.62 min. 
5 c. (2.3-c/5)-3-Amino-7-chloro-2-a.5-difluorophen vlV2.3-dihvdro-1.5-benzothiazepin- 

4(5JD-one hvdrobromide (92c) 

A mixture of (92p) (1.0g, 2.1 mmol), acetic acid (5 mL) and 30% HBr / acetic acid (10 
mL) was stirred in a 60° oil bath for lh, cooled, treated with ethyl ether (75mL) and the white 
solid collected (0.86g, 97%), mp 254-6° dec. The material contained 1 mole of acetic acid. 
10 after drying at 50° / 0. 1 torr overnight. l H NMR (300 MHz, d6-DMSO) 81 .91 (s, 3H), 4.49 (d, 
1H, J= 7.0Hz), 5.57 (d, 1H, J= 7.0Hz), 7.3-7.5 (m, 5H), 7.75 (d, 1H, J= 8.3Hz), 8.27 (br. S, 
3H), 11.06 (s, 1H). MS APCI, m/z - 341 (M+l). HPLC Method A: 2.22 min. 
Example 93. 7V 2 -rf2 t S , l-2-Hvdroxv-4-methvl-l-oxopentvn-/ Y / -rf6ig,7Jg>5-oxo-7-phenyl-l,4- 

thiazepan-6-vn-L-alaninamide (93) 

15 Using a procedure similar to that described in Example 1, except with (6,7-cw)-6- 

amino-7-phenyl-l,4-thiazepan-5-one (7d) (84.3mg, 0.38 mmol) as the amine component, N- 
(2S)-2-hydroxy-4-methyl-l-oxopentyl-L-alanine (85.4mg, 0.42 mmol) as the acid component 
and DMF (3 mL) as solvent gave after aqueous workup and column chromatography (2% 
methanol / chloroform) the title compound as a 1: 1 mixture with the (6SJS) diastereomer; 

20 white solid (0.12g, 78%), mp 93-9°. J H NMR (300 MHz, CDC1 3 ) 80.94 (d, 6H, J= 6.1Hz), 

1.20 (d, 1.5H, J= 7.5Hz), 1.31 (d, 1.5H, J= 7.0Hz), 1.4-1.65 (m, 2H), 1.75-1.9 (m, 1H), 2.77- 

2.94 (m, 2H), 3.0-3.1 (m, 1H), 3.7-3.9 (m, 2H), 4.04-4.11 (m, 1H), 4.34 (d,lH, J= 3.9Hz), 4.4- 

4.5 (m, 1H), 5.29-5.36 (m, 1H), 6.32-6.43 (m,lH), 6.90 (d, 0.5H), 6.99 (d, 0.5H), 7.08 (d, 

0.5H), 7.22 (d, 0.5H), 7.28 (s, 5H). MS APCI, m/z = 408(M+1). HPLC Method A: twined 

25 peak at 2.26 and 2.31 min. 

Example 94. A^-r(3.5-Difluorophenvl)acetvl1-7V J -rf2 t y.3i?) -2-f3-methvl-2-thienvl)-4-oxo- 

2.3.4.5-tetrahvdro-1.5-benzothiazepin-3-vI1-L-aIaninamide (94) 

To a solution of (2,3-cw)-3-amino-2-(3-methyl-2-thienyl)-2,3-dihydro-l,5- 
benzotfiiazepin-4(5#)-one hydrobromide (94d) (0.501 g, 1.35 mmol), HOBt (0.237 g, 1.76 
30 mmol), N-[(3,5-difmorophenyl)acetyl]-L-alanine (le) (0.352 g, 1 .45 mmol), and N,N- 
diisopropylethylamine (0.401 g, 3.10 mmol) in dry dichloromethane (7 mL) was added 
EDAC-HC1 (0.336 g, 1.75 mmol). The mixture was stirred at ambient temperature under 
nitrogen for 4h then loaded directly onto a silica gel flash column, eluting with 100 mL each 
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of 9:1, 8:2, and 7:3 (v/v) dichloromethane/ethyl acetate to afford the title compound as an oil, 
which crystallized from 10:1 petroleum ether/ether as a 1:1 mixture with the 2R,3S 
diastereomer as a white solid (285 mg, 41%). *H NMR (300 MHz, J^DMSO) 50.97 (d, 1.5H, 
J= 7 Hz), L04 (d, L5H, J= 7 Hz), 1.98 (s, 1.5H), 2.05 (s, 1.5H), 3.40 (m, 2H), 4.29 (m, 1H), 
5 4.71 (m, 1H), 5.55 (d, 0.5H, J= 6.6 Hz), 5.59 (d, 0.5H, J= 7.0 Hz), 6.81-7.29 (m, 6H), 7.46- 
7.67 (m, 4H), 8.25 (t, 1H, J= 7.9 Hz), 10.50 (d, 1H, J= 5.7 Hz). MS APCI, m/z = 516 (M+l). 
LC/MS: 2.27 min. 

The starting amine, (2,3-c^)-3-amino-2-(3-methyl-2-thienyl)-2,3-dihydro-l,5- 
benzothiazepin-4(5ii/)-one hydrobromide (94d\ was prepared in the following manner: 

10 a. Methyl (2Z)-2-(r(benzyloxy)carbonvnamino>-3-(3-methvl-2-thienvl)acrylate (94a) 

A stirred solution of N-(benzyloxycarbonyl)-a-phosphonoglycine trimethyl ester (5.01 
g, 15.1 mmol) and 3-methylthiophene-2-carbaldehyde (7.5:1 mixture with 4-methylthiophene- 
2-carbaldehyde, 2.48 g, 19.6 mmol) in dry dichloromethane (100 mL), was cooled to 0 °C and 
treated dropwise with DBU (2.76 g, 18.1 mmol). The mixture was warmed to ambient 

1 5 temperature and stirred overnight. The solution was concentrated, taken up in ethyl acetate 
(150 mL) and washed with 5% hydrochloric acid (2 x 75 mL). The organic extract was 
washed with saturated aqueous sodium bicarbonate (2 x 75 mL), water (75 mL), dried 
(magnesium sulfate), filtered and evaporated. The residue was purified by flash 
chromatography (20-40% ethyl acetate/hexanes gradient) to afford the title compound (4.07 g, 

20 81%) as an orange oil. The product is a mixture of 3- and 4-methylthiophene isomers (6.8:1). 
*H NMR major isomer: (300 MHz, ^-DMSO) 52.33 (s, 3H), 3.72, (s, 3H), 5.13 (bs, 2H), 7.01 
(d, 1H, J-5.3 Hz), 7.18-7.52 (m, 5H), 7.60-7.85 (m, 2H), 8.83 (s, 1H). MS APCI, m/z - 
354(M+Na). LC/MS: 2.43 min. 

b. Methyl B-[(2-aminophenyl)thio]-7V-[(benzvloxv^carbonyI1-3-(3-methvl--2- 
25 thienvnalaninate (94b) 

To a degassed solution of methyl (2Z> 2~ { [(benzyloxy)carbonyl] amino } -3 -(3 -methyl- 
2-thienyl)acrylate (94a) (4.07 g, 12.3 mmol) and triethylamine (0.871 g, 8.61 mmol) in 
anhydrous methanol (50 mL) was added 2-aminothiophenol (6.14 g, 49.1 mmol) under N 2 . 
The reaction mixture was heated at reflux overnight then cooled to ambient temperature and 
30 evaporated under reduced pressure. The mixture was partitioned between 20% aqueous 

potassium carbonate (100 mL) and ethyl acetate (100 mL). The organic phase was separated 
and washed with 20% aqueous potassium carbonate, dried, filtered and evaporated to yield 
5.62 g of orange oil. The crude product was passed through a flash column eluting with a 20- 
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40% ethyl acetate/hexanes solvent gradient affording the title compound as a mixture with the 
4-methylthiophene isomer (4.3 1 g, 77%). The mixture was used directly in the next step 
without further purification. MS APCI, m/z = 457 (M+l). LC/MS: 2.74 rain. 

c. Benzyl r(2J-m)-2-(3-methvl-2-^ 
5 vll carbamate (94c) 

To a suspension of methyl (3-[(2-aminophenyl)thio]-iV-[(benzyloxy)carbonyl]-3-(3- 
methyl-2-thienyl)alaninate (94b) (4.31 g, 9.44 mmol) in o-xylene (95 raL) was added a 
catalytic amount of p-toluenesulfonic acid hydrate (0.107 g, 0.565 mmol). The mixture was 
heated at 170 °C for 2h then cooled to ambient temperature. The mixture was filtered, the 

1 0 filtrate was concentrated under reduced pressure and partitioned between ethyl acetate (150 
mL) and 5% hydrochloric acid (100 mL). The organic phase was separated, washed with 
aqueous saturated sodium bicarbonate, brine, dried (magnesium sulfate), filtered and 
concentrated leaving an orange oil. Purification by flash chromatography on silica gel eluting 
with a 20-80% ethyl acetate/hexane solvent gradient afforded the title compound in a 9: 1 

15 mixture with the 4-methylthiophene isomer (1 .42 g, 35%) as a pale yellow solid. *H NMR 
major isomer (300 MHz, ^-DMSO) 52.01 (s, 3H) 3 4.56 (t, 1H, J= 7.5 Hz), 4.98 (s, 2H), 5.58 
(d, 1H, J- 7.0 Hz), 6.22 (d, 1H, J= 7.9 Hz), 6.86 (d, 1H, J= 5.3 Hz), 7.19-7.52 (m, 9H), 7.66 
(d, 1H, J= 7.5 Hz), 10.49 (s, 1H). MS APCI, m/z = 425 (M+l). LC/MS: 2.52 min. 

d. (23-ctey3-Amino-2-(3-methyI-2-fo^ 
20 hvdrobromide (94dl 

To benzyl [(2,3-cz l y)-2-(3-methyl-2-thienyl)-4-oxo-2,3,4,5--tetrahydro~l,5~ 
benzothiazepin-3 -yl] carb amate (94c) (1.37 g, 3.22 mmol) was added 4.1M HBr in acetic acid 
(10 mL). The stirred suspension became a homogeneous solution over 20 min. The reaction 
stirred at ambient temperature for an additional 2h and was diluted with ether to afford the 

25 hydrobromide salt of the title compound in a 9.3:1 mixture with the 4-methylthiophene isomer 
(0.919 g, 77%) as a white solid. *H NMR major product (300 MHz, ^-DMSO) 52.23 (s, 3H), 
4.24 (d, 1H, J= 6.6 Hz), 5.69 (d, 1H, J= 6.6Hz), 6.91 (d, 1H, J= 4.8 Hz), 7.23-7.33 (m, 2H), 
7.54 (t, 1H), 7.61 (d, 1H, J= 4.8 Hz), 7.67 (d, 1H, J= 7.5 Hz), 8.09 (bs, 2H), 10.87 (s, 1H). MS 
APCI, m/z = 291 (M+l). LC/MS: 1.55 min. 

30 Example 95. Ar 2 4(3,5-Difluorophenyl)ac 

2,3,4,5-tetrahydrO"l,5-benzothiazepin-3-vn-L"aIaninamide (95) 

The title compound was synthesized according to the method of Example 94, 
employing (2,3-c^)-3-amino-2-(4-methyl-2-thienyl)-2,3-dihydro-l,5-benzothiazepin-4(5 
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one hydrobromide (95e) (97.0 mg, 0.261 mmol), HOBt (51.0 mg, 0.377 mmol), N-[(3,5- 
difluorophenyl)acetyl]-L-alanine le (69.0 mg, 0.284 mmol), diisopropylethylamine (77.8 mg, 
0.602 mmol), and EDAC-HC1 (64.5 mg, 0.336 mmol) in dry dichloromethane (2 mL). 
Purification by flash chromatography on silica gel eluting with a 10-50% ethyl acetate / 
5 dichloromethane solvent gradient afforded the title compound as a 1 : 1 mixture with the 2R,3S 
diastereomer (87 mg, 64%) as a pale yellow solid. *H NMR (300 MHz, J 6 -DMSO) 51.05 (d, 
1.5H, J=7 Hz), 1.09 (d, 1.5H, J=7 Hz), 2.15 (s, 1.5H), 2.17 (s, 1.5H), 3.42 (m, 2H), 4.29 (m, 
1H), 4.64 (m, 1H), 5.34 (m, 1H), 6.89-7.29 (m, 7H), 7.47-7.75 (m, 3H), 8.27 (d, 0.5H, J= 7.5 
Hz), 8.37 (d, 0.5H, J= 7.5 Hz), 10.50 (s, 0.5H), 10.54 (s, 0.5H). MS APCI, m/z = 516 (M+l). 
10 LC/MS: 2.35 min. 

The starting amine, (2,3-cw)-3-amino-2-(4-methyl-2-thienyl)-2,3-dihydro-l,5- 
benzothiazepin-4(5i?)-one hydrobromide (95e), was prepared in the following manner: 

a. 4-Methvlthiophene-2-carbaldehvde (95a) 

The title compound was prepared as a 4:1 mixture of the desired isomer and 3- 
15 methylthiophene-2-cafbaldehyde, according to the published procedure of Jean Sice; J. Org. 
Chem. 19, 70 (1954). 

b. Methyl (2Z)-2-(FrbenzvIoxv^carbonvl1amino>-3-(4-methvl-2-thienvnacrvlate (95b) 

A stirred solution of N-(benzyloxycarbonyl)-a-phosphonoglycine trimethyl ester (5.01 
g, 15.1 mmol) and4-methylthiophene-2-carbaldehyde (95a) (2.50 g, 19.8 mmol) in dry 

20 dichloromethane (100 mL) was cooled to 0 °C and treated dropwise with DBU (2.76 g, 1 8. 1 
mmol). The mixture was warmed to ambient temperature and stirred overnight. The solution 
was concentrated, taken up in ethyl acetate (150 mL) and washed with 5% hydrochloric acid 
(2 x 100 mL). The organic extract was washed with saturated aqueous sodium bicarbonate (2 
x 150 mL), water (200 mL), dried (magnesium sulfate), filtered and evaporated. The residue 

25 was purified by crystallization from 4: 1 (v/v) ethyl acetate/hexanes to afford the title 

compound (3.38 g, 67%) as the sole product. *H NMR (300 MHz, J 6 -DMSO) 52.20 (s, 3H), 
3.70, (s, 3H), 5.12 (s, 2H), 7.20-7.52 (m, 7H), 7.69 (s, 1H), 8.82 (s, 1H). MS APCI, m/z = 354 
(M+Na). LC/MS: 2.43 min. 

c. Methyl B-r(2-aminophenvnthiol-iV-rrbenzvloxv)carbonvn-3-( 4-methvl-2- 
30 thienvDalaninate (95c) 

The title compound was prepared according to the method of Example 94b, employing 
methyl (2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(4-methyl-2-thienyl)acrylate (95b) (3.38 g, 
10.2 mmol), triethylamine (0.722 g, 7.14 mmol), and 2-aminothiophenol (6.43 g, 51.4 mmol) 
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in anhydrous methanol (41 mL). The crude product was crystallized from 4:1 (v/v) petroleum 
ether/ether affording the title compound (2.74 g, 59%) as a pale yellow solid. *H NMR (300 
MHz, J tf -DMSO) 52.04 (s, 3H), 3.38 (s, 3H), 4.56 (t, 1H, J= 8.3 Hz), 4.85 (d, 1H, J= 7.9 Hz), 
5.09 (m, 2H), 5.42 (bs, 2H), 6.36 (t, 1H, J= 7.5 Hz), 6.56 (s, 1H), 6.65 (d, 1H, J= 7.9 Hz), 
5 6.94-7.02 (m, 3H), 7.30-7.42 (m, 5H), 8.21 (d, 1H, J= 9.3 Hz). MS APCI, m/z = 457 (M+l). 
LC/MS;2.64 min. 

d. Benzyl f(23-c/'s)-2-(4-methv^^ 
3-y 11 carbamate (95d) 

The title compound was prepared according to the method of Example 94c, employing 

10 methyl |3~[(2-aminophenyl)thio]-iV-[(ben^^ 

(95c) (2.71 g, 5.93 mmol), p-toluenesulfonic acid hydrate (0.0882 g, 0.464 mmol), and o- 
xylene (60 mL). The reaction was heated at reflux overnight. Upon treatment of the crude 
product with ethanol / ether / petroleum ether, a solid impurity precipitated and was filtered 
off. The filtrate was concentrated and crystallized from ethyl acetate / hexane affording a 

15 yellow solid (189 mg, 7%). ! H NMR (300 MHz, tf 6 -DMSO) 52.17 (s, 3H), 4.49 (dd, 1H, J= 
7.5, J- 6.6 Mz), 4.99 (m, 2H), 5.42 (d, 1H, J- 6.6 Hz), 6.23 (m, 1H), 6.92 (s, 1H), 7.12 (s, 
1H), 7.20-7.52 (m, 8H), 7.65 (d, 1H, J= 7.5 Hz), 10.48 (s, 1H). MS APCI, m/z = 447 (M+Na). 
LC/MS: 2.66 min. 

e, (2,3-cfcV3-Amino-2-(4-methyl-2-^ 
20 hydrobromide (95e) 

The title compound was prepared according to the method of Example 94d, employing 
benzyl [(2,3-c&)-2-(4-methyl-2^ 

yl]carbamate (95d) (189 mg, 0.444 mmol) and 4.1M HBr in acetic acid (4:0 mL). The title 
compound was isolated as the hydrobromide salt (97 mg, 59%). *H NMR (300 MHz, d 6 - 
25 DMSO) 82.22 (s, 3H), 4.25 (d, 1H), 5.50 (d, 1H), 7.09 (s, 1H), 7.20-7.70 (m, 5H), 8.15 (bs, 
2H), 10.85 (s, 1H). MS APCI, m/z = 291 (M+l). LC/MS: 1.43 min. 
Example 96. Methyl 54(2&3J?V3-(T^4(3,5-dffl 

2,3,4,5~tetrahydro-l <> 5~benzothiazepin-2"ynthiophene-3-carboxylate (96) 

The title compound was synthesized according to the method of Example 94, 
30 employing methyl 5-[(2,3-czj)-3-amino-4-oxo-2,3 ,4,5-tetrahydro-l,5-benzothiazepin-2- 
yl]thiophene-3-carboxylate hydrobromide (96e) (200 mg, 0.482 mmol), HOBt (93.4 mg, 
0.691 mmol), N-[(3,5-difluorophenyl)acetyl]-L-alanine le (128 mg, 0.526 mmol), 
diisopropylethylamine (143 mg, 1.11 mmol), and EDAC-HC1 (127 mg, 0.665 mmol) in dry 
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dichloromethane (5 mL). Purification by flash chromatography on silica gel (20-80% ethyl 
acetate / hexane solvent gradient) afforded the title compound in a 1 : 1 mixture with the 2R,3S 
diastereomer (151 mg, 56%) as a white solid. *H NMR (300 MHz, ^-DMSO) 51.05 (d, 1.5H, 
J= 7 Hz), 1.09 (d, 1.5H, J= 7.1 Hz), 3.35-3.51 (m, 2H), 3.78 (s, 1.5H), 3.79 (s, 1.5H), 4.20- 
5 4.36 (m, 1H), 4.66-4.74 (m, 1H), 5.43 (m, 1H), 6.90-7.31 (m, 5H), 7.43-7.69 (m, 4H), 7.84 (d, 
0.5H, J= 7 Hz), 8.22 (d, 0.5H, J= 7 Hz), 8.32 (s, 1H), 10.56 (s, 0.5H), 10.57 (s, 0.5H). MS 
APCI, m/z = 516 (M+l). LC/MS: 2.35 min. 

The starting amine, methyl 5-[(25,3J?)-3-amino-4-oxo-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-2-yl]thiophene-3-carboxyiate hydrobromide (96e) , was prepared in the 
10 following manner: 

a. Methyl f2Z>-2-irrbenzvloxv)carbonyllaminol-3-r4-bromo-2-thienvnacrvlate (96a) 

The title compound was prepared according to the method of Example 94a, employing 
N-(benzyloxycarbonyl)-a-phosphonoglycine trimethyl ester (10.0 g, 30.2 mmol), 4- 
bromothiophene-2-carbaldehyde (7.52g, 39.4 mmol), and DBU (5.34 g, 35.1 mmol) in dry 
1 5 dichloromethane (200 mL). Recrystallization from 4: 1 (v/v) hexane/ethyl acetate afforded the 
title compound (8.13 g, 20.5 mmol, 68%) as a white solid. *H NMR (300 MHz, d 6 -DMSO) 
53.71 (s, 3H), 5.12 (bs, 2H), 7.10-7.51 (bm, 5H), 7.59 (s, 1H), 7.71 (s, 1H), 7.87 (s, 1H), 8.98 
(bs, 1H). MS APCI, m/z = 354, 352. LC/MS: 2.53 min. 

b. MethvlB-rr2-aminophenvnthiol-A 7 -Ffbenzvloxv>carbonvll-3-(4-bromo-2- 
20 thienvnalaninate (96b) 

The title compound was prepared according to the method of Example 94b, employing 
methyl (2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(4-bromo-2-thienyl)acrylate (96a) (8.13 g, 
20.5 mmol), triethylamine (1.43 g, 14.1 mmol), and 2-aminothiophenol (14.0 g, 112 mmol) in 
anhydrous methanol (80 mL). Purification by flash chromatography on silica gel eluting with 

25 4: 1 (v/v) hexane / ethyl acetate yielded a solid, which was recrystallized from 6:1 (v/v) 

hexane / ethyl acetate to afford the title compound (4.90 g, 46%) as a white solid. J H NMR 
(300 MHz, J d -DMSO) 53.44 (s, 3H), 4.63 (t, 1H, J= 8.1 Hz), 4.92 (d, 1H, J= 7.4 Hz), 5.09 (m, 
2H), 5.46 (bs, 2H), 6.38 (t, 1H, J= 7.5 Hz), 6.66 (d, 1H, J= 8.3 Hz), 6.80 (s, 1H), 6.99-7.03 
(m, 2H), 7.32-7.39 (m, 5H), 7.52 (s, 1H), 8.28 (d, 1H, J= 9.2Hz). MS APCI, m/z = 521, 523. 

30 LC/MS: 2.71 min. 

c. Benzyl r(2,3-ci5->2-(4-bromo-2-thienvn-4-oxo-2,3,4,5-tetrahydro-1.5-benzothiazepin-3- 

vll carbamate (96c) 
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The title compound was prepared according to the method of Example 94c, employing 
methyl P-[(2-aminophenyl)thio]-A r -[(beiizyloxy)carbonyl]--3-(4-bromo--2--thienyl)alaninate 
(96b) (4.79 g, 9.19 mmol), p-toluenesulfonic acid hydrate (0.101 g, 0.532 mmol), and o- 
xylene (90 mL). The reaction was heated at 170°C for 2h, then at ambient temperature for 2 
days. The resulting precipitate was filtered, washed with o-xylene and ether affording the title 
compound (3.99 g, 89%) as a white solid. *H NMR (300 MHz, <4-DMSO) 54.52-4.56 (m, 
1H), 4.99 (s, 2H), 5.46 (d, 1H, J- 6.6 Hz), 6.76 (d, 1H, J= 7.4 Hz), 7.09 (s, 1H), 7.20-7.36 (m, 
7H), 7.51 (t, 1H, J= 7.6 Hz), 7.66 (d, 1H, J= 7.5 Hz), 7.69 (s, 1H), 10.52 (s, 1H). MS APCI, 
m/z - 489, 491. LC/MS: 2.76 min. 

d. Methyl 5-((2,3-raV)-3-{ KbenzyloxytearbonvH aminoi-4-oxo-23 A5-tetrahvdro-l,5- 
benzothiazepin-2-yl)thiophene-3-carboxylate (96d) 

To a degassed solution of benzyl [(2,3-^z^)-2-(4-bromo-2-thienyl)-4-oxo-2,3,4,5- 
tetrahydro-l,5-benzothiazepin-3-yl]carbamate (96c) (0.502 g, 1.02 mmol) and triethylamine 
(0.145 g, 1.43 mmol) in anhydrous 1:1 (v/v) methanol/DMSO (19 mL) was added 1,3- 
bis(diphenylphosphino)propane (42.4 mg, 0.103 mmol) and palladium (II) acetate (21.8 mg, 
0.0972 mmol). The reaction mixture was purged with CO and heated at 75°C under a CO 
atmosphere for 2d. After cooling methanol (20 mL) was added, and the reaction mixture was 
filtered through diatomaceous earth. The filtrate was partitioned between water (100 mL) and 
ethyl acetate (100 mL). The organic phase was washed with water (4 x 200 mL), dried, 
filtered and evaporated to a reddish-brown oil. Purification by flash chromatography on silica 
gel (20-60% ethyl acetate/hexane solvent gradient) afforded the title compound (201 mg, 
42%) as a white solid. J HNMR (300 MHz, c/ 6 -DMSO) 83.80 (s, 3H), 4.53-4.57 (m, 1H), 4.99 
(s, 2H), 5.50 (d, 1H, J= 6.6 Hz), 6.66 (d, 1H, J- 7.0 Hz), 7.09-7.3 i (m, 7H), 7.49-7.54 (m, 
2H), 7.66 (d, 1H, J= 7.4 Hz), 8.33 (s, 1H), 10.52 (s, 1H). MS APCI, m/z - 469 (M+l). 
LC/MS: 2.58 min. 

e. Methyl 5"[(23-ci^)-3"amino-4--oxo-2 <> 3,4,5-tetrahydrQ"l <( 5-benzothiazepin-2- 
vllthiophene-3-carboxylate hvdrobromide (96e) 

The title compound was prepared according to the method of Example 94d, employing 
methyl 5-((2,3-c/5 , )-3-{[(benzyloxy)carbonyl]amino}-4-oxo-2,3,4,5-tetrahydro-l,5- 
benzothiazepin-2-yl)thiophene~3-carboxylate (96d) (245 mg, 0.523 mmol) and 4.1M HBr in 
acetic acid (5.0 mL). The title compound was isolated as the hydrobromide salt (200 mg, 
0.481 mmol, 92%). ] H NMR (300 MHz, d^DMSO) 53.82 (s, 3H), 4.32 (d, 1H, J=6.1 Hz), 
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5.63 (d, 1H, J-6.2 Hz), 7.25-7.36 (m, 2H), 7.53-7.73 (m, 3H) 3 8.21 (bs, 2H), 8.44 (s 5 1H), 
10.92 (s 3 1H). MS APCI, mix = 291 (M+l). LC/MS: 1.43 min. 
Example 97. ArM(2i?,3iO-4-Oxo-2-phenyl-2,3A5-te^^ 
iY 2 -(phenvlaceM)-L-alaninamide (97) 

To a solution of A^-t^S-cz^^-oxo^-phe^ 
3-yl]-L-alaninamide 97b (162 mg), HOBt (74 mg), phenylacetic acid (75 mg) and EDAC-HC1 
(105mg) in dichloromethane (10 mL) was added triethylamine (202 mg) . The mixture was 
stirred at RT under nitrogen for 1 6 h and purified by flash chromatography (1:1 hexane : ethyl 
acetate) to afford the title compound as a 1 :1 mixture with the 2S,3R diastereomer, white solid 
(117 mg), m.p.H4-124°C. l TA NMR (300 MHz, d6-DMSO) 8 0.913 (d, 1.5H, J=7 Hz), 1.01 
(d, 1.5H, J-7 Hz), 4.12 (m, 1H) 3 4.66 (m, 1H) 3 5.13 (m, 1H) 3 7.15-7.52 (m 3 14H) 3 8.08 (d 3 
0.5H, J=7Hz), 8.22 (d 3 0.5H 3 J=7 Hz), 10.53 (br 3 1H). MS APCI, mJz = 460 (M+l) LC/MS: 
2.17 min. 

The starting amine -oxo-2-phenyl-2,3,4,5-tetrahydro- 1 ,5-benzothiazepin- 

3-yl]-L-alaninamide_X97b) was prepared in the following manner: 

a. iV 2 -ffert-Butoxvcarbo^ 
benzothiazepin-3-yll-L-alamnamide (97a) 

To a solution of (2 5 3-m)-3-amino-2-phenyl-2 5 3-dihydro-l,5-benzothiazepin-4(5//)- 
one hydrobromide (9d) (303 mg) 3 HOBt (216 mg) 3 A^(^r^-butoxycarbonyl)-L-alanine (284 
mg) 3 4-dimethylaminopyridine (2 mg) and EDAC-HC1 (288mg) in dichloromethane (10 mL) 
was added triethylamine (404 mg) . The mixture was stirred at RT under nitrogen for 16 h and 
purified by flash chromatography (1:1 hexane : ethyl acetate) to afford the title compound 
(440 mg). *H NMR (300 MHz, d6-DMSO) 60.88 (d, L5H, J=7 Hz), 0.95 (d, L5H, J=7 Hz), 
1.30 (two peaks, 9H), 3.73 (t, 0.5H J= 7Hz), 3.90 (t, 0.5H, J = 7Hz), 4.66 (m, 1H), 5.14(t, 1H, 
J= 6Hz), 6.61-7.53 (m, 10H), 7.7 (d, 1H, J=6 Hz),10.55 (d, 1H, J=5 Hz). MS APCI, m/z = 342 
(M-99). LC/MS: 2.31 min. 

b. iVM(23-cfo)-4-Oxo-2-phenvl-23A5-t^^ 
alaninamide (97b) 

A solution of A r2 -[^er^butoxycarbonyl]-iV' 7 -[(2 3 3-cz k s')-4--oxo-2-phenyl-2,3,4,5- 
tetrahydro-l,5-benzothiazepin-3-yl]-L-alaninamide (97a) (440 mg) in trifluoroacetic acid (10 
mL) was stirred for 10 min. and concentrated under reduced pressure. The resulting material 
was diluted with 15% solution of potassium carbonate (20 mL) and extracted twice with 
dichloromethane (150 mL). The dichloromethane layer was dried over anhydrous potassium 
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carbonate and concentrated under reduce pressure to afford the desired material (325 mg). *H 
NMR (300 MHz, d6-DMSO) 50.90 (d, 1.5H, J=7 Hz), 0.98 (d, 1.5H, J=7 Hz), 3.1 1 (h, 1H J= 
7 Hz), 4.66 (m, 1H), 5.15(1, 1H, J- 6 Hz), 7.13-7.76 (m, 1 1H),10.5 (hr., 1H). MS APCI, m/z = 
342 (M+l). LC/MS: 1.59 min. 
5 Example 98. Afj£2iyij^^ 

jV 2 -(2-phenvlethvlVL-alaninamide (98). 

A solution ofiV ; -[(2 3 3czs)-4~oxo-2-p^ 
yl]-L-alaninamide (97b) (618 mg) in 20 mL of methanol was treated with phenylacetaldehyde 
(220 mg), acetic acid ( 0.6 mL) followed by sodium cyanoborohydride (200 mg) and the 

10 resulting reaction mixture was stirred at RT for 16 h. At the end of this period, the reaction 
mixture was treated with 2M HC1 (1 mL), stirred for 30 min., concentrated under reduced 
pressure and diluted with dichloromethane. Upon washing with 20% sodium carbonate 
solution the dichloromethane layer was dried over anhydrous potassium carbonated and 
concentrated under reduce pressure to afford the crude product that was purified by column 

15 chromatography on silica gel. Elution with 2:1 dichloromethane : ethyl acetate afforded 

purified product which was dissolved in methanol (2 mL) and treated with HC1 in ether. Upon 
diluting with ether (150 mL) and stirring for 1 h the solid was collected by filtration to afford 
the title compound hydrochloride as a 1 : 1 mixture with the 23,3S diastereomer (435 mg), 
white solid, m.p. 184-195 °C. *H NMR (300 MHz, d6-DMSO) 5 0.99 (d, 1.5H, J=7 Hz), 1.25 

20 (d, 1.5H, J-7 Hz), 2.9 (m, 4H), 4.66 (m, 1H), 3.91 (m, 1H), 4.77 (m,lH), 5.20 (m, 1H), 7.04- 
7.54 (m, 12H), 7.70 (m, 1H), 8.42 (m, 1H), 8.86 (hr, 1H), 9.50 (br., 1H), 10.60(m,lH). MS 
APCI, m/z=446(M4-l). LC/MS: 2.17 min. 
Example 99: ArV(3,5-Difluorophenvl)ace^ 
tetrahydro-LS-benzothiazepin-S-vll-L-alaninamide. (99) 

25 A method similar to the one described for 97 was used except that (2, 3-c^)-3-amino- 

2-(2-thienyl)-2,3-dihydro-l,5-benzothiazepin-4(5i^)-one hydrobromide (99c) (52 mg) was 
used as the amine component and N-[(3,5-difluorophenyl)acetyl]-L-alanine (le) was used as 
the acid component to afford the title compound as a 1 :1 mixture with the (2J?,3i?) 
diastereomer, white solid (79 mg), m.p. 1 17-119 °C. *H NMR (300 MHz, d6-DMSO) 5 1 .087 

30 (m, 3H), 3.42 (m, 2H), 4.24 (m, 1H), 4.66 (m, 1H), 5.44(d, 1H, J= 7 Hz), 6.89-7.22 (m, 8H), 
7.45 (m, 2H), 7.65(d,lH, J= 8 Hz), 8.22 (two d, 1H, J= 7Hz), 10.43(m,lH). MS APCI, m/z - 
524 (M+Na). LC/MS: 2.20 min. 
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The starting amine (2i?, 36)-3-amino-2-(2-tta^ 
4(5i7)-one hydrobromide9 was prepared in the following manner: 

a. Methyl (l^^-frfbenzYloxy^carbonyllaminol^-d-thienyDacryiate (99a) 

In a dry reaction vessel 2-thiophenecarboxaldehyde (336 mg) was treated with a 
5 solution of N-(benzyloxycarbonyl)-a-phosphono glycine trimethylester (762 mg) in 

dichloromethane (2 mL) followed by a solution of DBU (304 mg) in dichloromethane (2 mL). 
The reaction mixture was stirred for 2h and the desired product was purified by column 
chromatography over silica gel. Elution with 20:1 dichloromethane : ethyl acetate afforded the 
desired product (530 mg): *H NMR (300 MHz, CDC1 3 ) 5 3.795 (s, 3H), 5.19 (s, 2H), 5.99 
10 (br., 1H), 7.07 (m, 1H), 7.34 (m, 7H), 7.49 (d, 1H, J = 5Hz), 7.77 (a, 1H). LC/MS: 2.32 min. 

b. Benzyl f(23-c/5>4-oxo-2-(2-thienylV2J,4,5-tetrahydro-l,5-benzothiazepin~3- 
vll carbamate (99b) 

A solution of triethylamine (101 mg) and 2-aminothiophenol (375 mg) in MeOH (2 
mL) was added to a solution of methyl (2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(2- 

1 5 thienyl)acrylate (99a) in MeOH (5 mL). The reaction mixture was heated to 60 °C for 1 6 h 
and the solid product was filtered and dissolved in xylene (10 mL). Upon treating pTSA (10 
mg) the reaction mixture was heated to reflux for 2h. At the end of this period the reaction 
mixture was cooled to RT and the solid was filtered, washed with hexane to afford the title 
compound as a white solid (142 mg), m.p.l84-195°C. l H NMR (300 MHz, d6-DMSO) 5 

20 4.518 (t, 1H, J= 7 Hz), 4.99 (s, 2H), 5.52 (d,lH, J = 7 Hz), 6.89-7.29 (m, 9H), 7.53 (m, 2H), 
6.65 (d,lH, J== 8Hz), 10.49 (s, 1H). LC/MS: 2.47 min. 

c. (23-cis)-3-Amino-2-(2-thienyl)-23-^^ 
hvdrobromide (99c) 

A solution of benzyl [(2i?,35)-4-oxo-2~(2-thienyl)-2,3,4,5-tetrahydro-l,5- 
25 benzothiazepin-3-yl] carbamate (99b) (142 mg) in 30% hydrobromic acid in acetic acid (1 

mL) was stirred for lh and diluted with ether (35 mL). The precipitate was collected, washed 
with ether, suspended in 20% sodium carbonate solution and extracted with dichloromethane 
and ethyl acetate. Drying the organic layers with anhydrous potassium carbonate and 
concentration under reduced pressure afforded the title compound (52 mg). This material was 
30 used without further characterization. 

Example 100 jV^(35-Difluorophenvl)acetyl^ 
tetrahvdro-1.5-benzothiazepin-3-yl1-L-alanmamide. (100) 
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A method similar to the one described for 97 was used except that (2,3-cw)-3-amino- 
2-(3-thienyl)-2,3-dihydro-l,5-benzothiazepin-4(5i : f)-one hydrobromide ( 100c) ( 147 mg) was 
used as the amine component and N-[(3,5-difluorophenyl)acetyl]-L-alanin<2 (le) was used as 
the acid component to afford the title compound as a 1:1 mixture with the 2S,3S diastereomer, 
5 white solid (212 mg), m.p.l 17-122°C. J H NMR (300 MHz, d6-DMSO) 5 1.03 (m, 3H), 3.40 
(m, 2H), 4.20 (m, 1H), 4.61 (m, 1H), 5.26 (m, 1H), 6.90-7.36 (m, 7H), 7.52 (m, 4H), 7.65 
(d,lH, J= 9Hz), 8.28 (two d, 1H, J= 7Hz), 10.5 1 (d, 1H, J = 12Hz). MS APCI, m/z = 501 
(M+l). LC/MS: 2.20 min. 

The starting amine (2,3-cz5)-3-amino-2-(3-thienyl)-2 3 3-dihydro-l 5 5-benzothiazepin- 

10 4(5 H)-one hydrobromide (100c) was prepared in the following manner: 

a. Methvl (2Z)-2-nn?enzvloxv)carbonvllaminol-3-f3-thienvI) acrvlate (100a) 

A method similar to that used for the preparation of (99a) was used except that 3- 
thiophenecarboxaldehyde (762 mg) was used as the aldehyde component to afforded the 
desired product (549 mg). l H NMR (300 MHz, CDC1 3 ) 5 3.795 (s, 3H), 5.19 (s, 2H), 5.99 
15 (br., 1H), 7.07 (m, 1H), 7.34(m, 7H), 7.49(d, 1H, J = 5Hz), 7.77(s, 1H). LC/MS: 2.32 min. 

b. Benzvl r(2.3-c^)-4-oxo-2-f3-thienvl)-2.3.4.5-tetrahvdro-1.5-b enzothiazepin-3- 

vllcarbamate (100b) 

A method similar to that used for the preparation of(99b)was used except that methyl 
(22)-2-{[(benzyloxy)carbonyl]amino}-3-(3-thienyl)acrylate (100a) (549 mg) was used as 
20 starting material to afford the title compound as a white solid. 'H NMR (300 MHz, d6- 
DMSO) 5 4.5 (t, 1H, J- 7 Hz), 4.96 (s, 2H), 5.33 (d, 1H, J = 7 Hz), 6.10 (d, 1H, J= 7 Hz), 
7.14-7.30 (m, 8H), 7.50 (m, 3H), 6.65 (d,lH, J= 8 Hz), 10.47 (s, 1H). LC/MS: 2.56 min. 

c. r2.3-cw)-3-Amino-2-(3-thienvr)-2.3-dihvdro-1.5-benzothiaz epin-4f5g>-one 

hydrobromide (100c) 

25 A method similar to that used for the preparation of (99c) was used except that benzyl 

[(2,3-cw)-4-oxo-2-(3-thienyl)-2,3,4,5^ 

was used as starting material to afford the title compound (147 mg). This material was used 
without further characterization. 

Example 101: iV 3 -r(3.5-Dinuorophenvnacetvn-7y-r(25'.3if )-2-(2-furvl)-4-oxo-2.3,4 < 5- 
30 tetrahvdro-1.5-benzothiazepin-3-vn-L-alaninamide (101) 

A method similar to the one described for (97) was used except that (2,3-cz.s)-3-amino- 
2-(2-furyl)-2,3-dihydro-l,5-benzothiazepin-4(5i/)-one (101c) ( 56 mg) was used as the amine 
component andN-[(3,5-difluorophenyl)acetyl]-L-alanine (le) was used as the acid component 



WO 2004/031154 



-152- 



PCT/SE2003/001534 



to afford the title compound as a 1:1 mixture with the 2R,3S diastereomer, white solid (44 
mg), m.p.l25-130°C. ^NMR (300 MHz, d6-DMSO) 8 1.01 (m, 3H), 3.45 (m, 2H), 4.30 (m, 
1H), 4.70 (m, 1H), 5.30 (m, 1H), 6.5 (m, 2H), 7.0 (m, 3H), 7.5 (m, 2H), 7.75 (m, 3H), 8.25 
(two d, 1H, J= 7 Hz),10.45 (d, 1H, J = 12 Hz). MS APCI, m/z = 508 (M+Na). LC/MS: 2.20 
5 min. 

The starting amine (23-c/5)-3-amino-2-(2-furyl)-2,3-dihydro-l,5-benzothiazepin- 
4(5H)-one hydrobromide (101c) was prepared in the following manner: 

a. Methyl (2Z)-2-fr(benzvloxv>carbonvnamino)-3-(2-furvl>acrvlate (101a^ 

A method similar to that used for the preparation of (99a) was used except that 2- 
10 furylcarboxaldehyde (288 mg) was used as the aldehyde component to afforded the desired 
product (530 mg). 'HNMR (300 MHz, CDC1 3 ) 8 3.788 (s, 3H), 5.17 (s, 2H), 6.29 (m, 1H), 
6.46 (m, 1H), 6.73 (br., 1H), 6.94 (s, 1H), 7.37 (m, 6H). LC/MS: 2.27 min. 

b. Benzyl f (2,3-ci5V4-oxo-2-(2-furvIV2.3.4.5-tetrahvdro-l .5-benzothiazepin-3- 
vllcarbamate 101b) 

15 A method similar to that used for the preparation of (99b) was used except that methyl 

(22)-2-{[(benzyloxy)carbonyl]amino}-3-(2-furyl)acrylate 101a (530 mg) was used as starting 
material to afford the title compound as a white solid ( 94 mg). *H NMR (300 MHz, d6- 
DMSO) 8 4.51 (t, 1H, J= 7 Hz), 4.98 (s, 2H), 5.32 (d,lH, J = 7 Hz), 6.52 (m, 2H), 6.90-7.66 
(m, 11H), 10.43 (s, 1H). LC/MS: 2.31 min. 

20 c. a3-cisV3-Amino-2-(2-furvlV2,3-dihvdro-1.5-benzothiazeiiin-4(5g)-one 

hydrobromide (101c) 

A method similar to that used for the preparation of (99c) was used except that benzyl 
[(2,3-cz5)-4-oxo-2-(2-furyl)-2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate (101b) was 
used as starting material to afford the title compound (56 mg). This material was used in the 

25 next step without further characterization. 

Example 102: /Y 2 -rf3.5-Pifluorophenvnacetvll-^ 7 -l(2^3igV2-f3-furvn-4-oxo-2,3,4,5- 
tetrahvdr o-l .5-benzothiazepin-3-vll-L-alaninamide (1 Q2) 

A method similar to the one described for 97 was used except that (2,3-cz5)-3-amino- 
2-(3-furyl)-2,3-dihydro-l,5-benzothiazepin-4(5ii)-one (102c) ( 80 mg) was used as the amine 

30 component and N-[(3,5-difluorophenyl)acetyl]-L-alanine (le) was used as the acid component 
to afford the title compound as a 1:1 mixture with the 2R,3S diastereomer, white foam (144 
mg), m.p.l 15-120°C. *H NMR (300 MHz, d6-DMSO) 8 0.93 (m, 3H), 3.29 (m, 2H), 4.32 (m, 
1H), 4.64 (m, 1H), 5.04 (m, 1H), 6.54 (m, 1H), 6.95 (m, 3H), 7.08 (m, 2H), 7.46 (m, 2H), 
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7.59 (m,3H), 8.29 (two d, 1H, J= 7 Hz),10.42 (d,lH, J= 13 Hz). MS APCI, m/z = 508 
(M+Na) LC/MS: 2.31 min. 

The starting amine (2,3-cw)-3-ammo-2-(3-furyl)-2,3-dihydro-l,5-benzothiazepin- 
4(5iT)-one hydrobromide ( 102c) was prepared in the following manner: 
5 a. Methyl (2Zt-2-rrrbenzvloxv^carbonvllamino>-3-(3-furvl)acrvlate (102a) 

A method similar to that used for the preparation of (99a) was used except that 3- 
furylcarboxaldehyde (288 mg) was used as the aldehyde component to afforded the desired 
product (531 mg). ^NMR (300 MHz, CDC1 3 ) 5 3.79 (s, 3H), 5.16 (s, 2H), 6.12 (br., 1H), 
6.57 (s, 1H), 7.36(m, 7H), 7.68(s, 1H). LC/MS: 2.24 min. 
10 b. Benzyl r(2ig.3^-4-oxo-2-(3-furyl)-2.3.4.5-tetrahvdro-l,5- benzothiazepin-3- 

vll carbamate (102b) 

A method similar to that used for the preparation of (99b) was used except that methyl 
(2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(3-furyl)acrylate (102a) (530 mg) was used as 
starting material to afford the title compound as a white solid (235 mg). *H NMR (300 MHz, 
15 d6-DMSO) 5 4.66 (t, 1H, J=4 Hz), 4.97 (s, 2H), 5.20(d, 1H, J = 6 Hz), 6.38 (d, 2H, J - 7 Hz), 
6.5(s, 1H), 7.07-7.75 (m, 11H), 10.44 (s, 1H). LC/MS: 2.32 min. 
c. (2.3-cf5V3-Amino-2-(3-furvlV2.3-dihvdro-l,5-benzothiazepin-4f5j?)-one 

hydrobromide (102c) 

A method similar to that used for the preparation of (99c) was used except that benzyl 
20 [(2i?35)-4-oxo-2-(3-furyl)-2,3,4,5-tetrahydro-l,5-benzothiazepin-3-yl]carbamate (102b) was 
used as starting material to afford the title compound (80 mg). This material was used without 
further characterization. 

Example 1 03 : ^-[(25.3igV2-(5-Bromo-2-thienvn-4^oxo-2.3.4.5-tetrahvdro-l ,5- 
25 benzothiazepin-3-vn-iV^-r(3.5-difluorophenvnacetyll-L-alaninamide (103) 

A method similar to the one described for (97) was used except that (2,3-cw)-3-amino- 
2-(5-bromo-2-thienyl)-2,3-dihydro-l,5-benzothiazepin-4(5i^)-one (103c) (460 mg) was used 
as the amine component andN-[(3,5-difluorophenyl)acetyl]-L-alanine (le) was used as die 
acid component to afford the title compound as a 1: 1 mixture with the 2R,3>S diastereomer 
30 (357 mg), white solid, m.p.l39-140°C. 'H NMR (300 MHz, d6-DMSO) § 1.09 (m, 3H), 3.45 
(m, 2H), 4.30 (m, 1H), 4.66 (m, 1H), 5.36 (m, 1H), 6.87-7.25 (m, 6H), 7.42 (t, 1H, J = 11Hz), 
7.64-7.83 (m, 2H), 8.31 (two d, 2H, J = 7 Hz), 10.55 (d, 1H, J = 8 Hz). MS APCI, m/z = 582 
(M+l). LC/MS: 2.41 min. 
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The starting amine (2,3-ezs)-3-amino-2-(5-bromo-2^ 
benzothiazepin-4(5i7)-one hydrobromide (103c) was prepared in the following manner: 

a. Methyl (2Z)-2-mbenzvloxy)carbonyl1amino>-3-(5-brom (103a) 

A method similar to that used for the preparation of (99a) was used except that the 
5 reaction product was passed through a Dowex ion exchange resin 50X2-200 and 5-bromo-2- 
thiphenecarboxaldehyde (955 mg) was used as the aldehyde component to afforded the 
desired product (1.80 g). *H NMR (300 MHz, CDC1 3 ) 5 3.79 (s, 3H), 5.20 (s, 2H), 5.93 (tar., 
1H), 6.95 (m, 1H), 7.36 (m, 5H) 5 7.70 (s, 1H). LC/MS: 2.36 mm. 

b. Benzyl [jl^cis^^rw^^ 
10 yllcarbamate q03b) 

A method similar to that used for the preparation of (99b) was used except that methyl 
(2Z)-2-{[(benzyloxy)carbonyl]amino}-3-(5-bromo-2-1hienyll)acrylate (103a) (1.8 g) was used 
as the starting material to afford the title compound (651 mg). *H NMR (300 MHz, d6- 
DMSO) 5 4.93 (m, 1H), 4.98 (s, 2H), 5.1 1 (br., 1H), 5.46 (d, 1H, J = 6 Hz), 6.55 (d, 1H, J = 7 
15 Hz), 7.11 (d, 1H, J -4 Hz), 7.13-7.74 (m, 10H), 10.51(s, 1H). LC/MS: 2.66 min. 

c. (23-c/s)-3-Amino-2-(5-bromo 
hydrobromide (103c) 

A method similar to that used for the preparation of (99c) was used except that benzyl 
[(2,3-cw)-4-oxo-2-(5-bromo-2-^ 
20 (103b) was used as the starting material to afford the title compound (460 mg). This material 
was used without further purification. 

Example 104: A ri -r(25 , 3ig)"2-f4-Bromo-2-thienvl)-4-oxo--2,3,4>5-tetrahydro-l,S-- 
benzothiazepin-3-vll-jV^r(3,5-difluorophenvl)acetyll-L-aIaninamide (104) 

A method similar to the one described for (97) was used except that (2,3-cz"s)-3-ammo- 
25 2<4-bromo-2-thienyl)-2,3-dihydro-l,5"benzothiazepin-4(5i/)-one (104c) (320 mg) was used 
as the amine component andN-[(3,5-difluorophenyl)acetyl]-L-alanine (le) was used as the 
acid component to afford the title compound in 1 : 1 mixture with the 2R,3S diastereomer (357 
mg), white solid, m.p.l45-155°C. *H NMR (300 MHz, d6-DMSO) 5 1.09 (m, 3H), 3.42 (m, 
2H), 4.31 (m, 1H), 4.69 (m, 1H), 5.38 (m, 1H), 6.90-7.30 (m, 6H), 7.50 (t, 1H, J - 7.5 Hz), 
30 7.657 (m, 2H), 7.88 (d, 1H, J= 7.5 Hz), 8.31(two d, 2H, J - 7 Hz), 10.55(d, 1H, J = 8Hz). MS 
APCI, m/z = 582 (M+l) LC/MS: 2.37 min. 

The starting amine (2,3-c^)-3-amino-2-(4-bromo-2-thienyl)-2,3-dihydro-l,5- 
benzothiazepin-4(5#)-one hydrobromide (104c) was prepared in the following manner: 
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a. Methyl (2Z)-2-{I(benzrvloxy)carbonvl1amm^ (104a) 

A method similar to that used for the preparation of ( 99a) was used except that the 
reaction product was passed through a Dowex ion exchange resin 50X2-200 and 4-bromo~2- 
thiphenecarboxaldehyde (955 tng) was used as the aldehyde component to afford the desired 
5 product (1.52 g ). *H NMR (300 MHz, CDC1 3 ) 5 3.79 (s, 3H), 5.24 (s, 2H), 5.99 (br., 1H), 
7.20- 7.37 (m, 7H), 7.67 (s, 1H). LC/MS: 2.37 min. 

b. Benzyl r(2J-c/s)-4-oxo-2-(4-brom 
yll carbamate (104b) 

A method similar to that used for the preparation of (99b) was used except that methyl 
1 0 (2Z)-2- {[(benzyloxy)carbonyl]amino}-3-(4-.bromo-2-thienyl)acrylate (104a) (1 .8 g) was used 
as starting material to afford the title compound (528 mg). *H NMR (300 MHz, d6-DMSO) 8 
4.51 (m, 1H), 4.98 (s, 2H), 5.47 (d, 1H, J-6 Hz), 6.74 (d, 1H, J = 7 Hz), 7.09 (s, 1H), 7.32 (m, 
7H), 7.51 (t,lH, J = 5 Hz), 7.689 (m, 2H), 10.51 (s, 1H). LC/MS: 2.63 min. 

c. (2,3-c/j)-3-Amino-2-(4-br 
15 hydrobromide 104c. 

A method similar to that used for the preparation of (99c) was used except that benzyl 
[(2,3-cz^)-4-oxo-2-(4-bro^ 

(104b) was used as starting material to afford the title compound (460 mg). This material was 

used without further purification. 
20 Example 105: iV4(3,5-Difluorophenyl)ac^ 

tetrahydro-l,5-benzothiazepin-3-yn-L-phenyIalaninamide) (105) 

A method similar to the one described for (97) was used except that N-[(2,3~cis)-4- 

oxo-2-phenyl-2,3,4,5-tetrahydro- 1 ,5-benzothiazepin-3-yl]-L-phenylalaninamide (105a) was 

used as the amine component and 3,5-difhiorophenylacetic acid was used as the acid 
25 component to afford the title compound as a 1 : 1 mixture with the 2^,36* diastereomer (58 mg), 

white solid, m.p.ll5-120°C l H NMR (300 MHz, d6-DMSO) 5 4.45 (m, 1H), 4.75 (m, 1H), 

5.10 (m, 1H), 6.70 (m, 2H), 6.95-7.90 (m, 16H), 8.25 (two d, 1H, J= 8 Hz),10.5 (m, 1H). MS 

APCI, m/z - 572 (M+l). LC/MS: 2.68 min. 

The starting amine JV"-[(2,3«c^)-4-oxo-2-phenyl-2 a 3,4,5-tetrahydro--l 5 5- 
30 benzothiazepin-3-yl]-L-phenylalaninamide (105a) was prepared in the following manner: 

a. iV4(253ffV4-Oxo-2-phenyl-2JA5-tefr^^ 

phenylalaninamide (105a) 
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To a solution of (2^3S)-3-amino-2-phenyl-2,3-dihydro-^ 
hydrobromide (9d) ( 91 m §) in 10 mL of THF was added Fmoc-Phe-Op:^p (185 mg) followed 
by DIEA (58 |UL). The reaction mixture was stirred for 30 min and treated with DBU (0.1 
mL) and stirred for 10 min. The material thus produced was used in the next step without 
5 purification or characterization. 

Example 106: iV^fr3,5-Pifluoroph^^ 
tetrahydro-l,5~benzothiazepin-3-vnglvcmamide (106) 

A method similar to the one described for (97) was used except that JV-[(2,3-cf 1 y)-4- 
oxo-2-phenyl-2 3 3,4 3 5-tetrahydro-l ? 5-benzothiazepin-3-yl]glycinamide (106a) was used as the 
10 amine component and 3,5-difluorophenylacetic acid was used as the acid component to afford 
the title compound as a 1:1 mixture with the 2S,3S diastereomer (80 mg),white solid, m.p.125- 
130°Q *HNMR (300 MHz, d6-DMSO) 5 4.76 (t, 1H, J - 7 Hz), 5.12 (d, 1H, J - 7 Hz), 6.91- 
7.49 (m, 12H), 7.67 (d, 1H, J = 7Hz), 8.25 (s, 1H), 10.49 (s, 1H). MS APCI, m/z = 482(M+1). 
LC/MS: 2.27 min. 

15 The starting amine A^-[(2 5 3-cf5)-4-oxo-2-phenyl-2 5 3,4 ? 5-tetrahydro-l,5- 

benzothiazepin-3-yl]-L-phenylalaninamide (106a) was prepared in the following manner: 

a. iV-r(23-cis>4-Oxo-2-ph^ 

(106a) 

A method similar to the the preparation of (105a) was used except that Fmoc-Gly- 
20 Opfp (153 mg) was used in place of Fmoc-Phe-Opfp. The material thus produced was used in 
the next step without purification or characterization. 

Example 107: iV 2 4(3,5-Pifluorophenvl)ace 
tetrahvdro-l.S-benzothiazepin-a-yll-L-valinamide (107) 

A method similar to the one described for (97) was used except that (2,3-czs)-3-amino- 
25 2-phenyl-2,3-dihydro-l,5-benzothiazepin-4(5//)-one hydrobromide (9d) (105 mg) was used 
as the amine component and 7V-[(3,5-difluorophenyl)acetyl]-L- valine (81 mg) 107b was used 
as the acid component to afford the title compound in 1 : 1 mixture with the (2S 0 3S) 
diastereomer (91 mg), white solid, m.p.l 10-1 15°C. *H NMR (300 MHz, d6-DMSO) 5 4.76 (t, 
1H, J = 7 Hz), S.12(d, 1H, J = 7 Hz), 6.91-7.49 (m, 12H), 7.67 (d, 1H, J - 7Hz), 8.25 (s, 
30 1H),10.49 (s, 1H). MS APCI, m/z = 524(M+1). LC/MS: 2.54 min. 

The starting acid iV-[(3,5-difluorophenyl)acetyl]-L-valine (107b) was prepared in the 
following manner: 

a. Methyl A^-rO^-difluorophenvnacetyll-L-valinate (107a) 
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To a solution of methyl-L-valinate hydrochloride (168 rag) in dichloromethane (6 mL) 
was added HOBt (135 mg), 3,5-difluorophenylacetic acid (172 mg) 5 EDCI (191 mg) and 
DIEA (0.522 mL). The reaction mixture was stirred for 16 h, diluted with dichloromethane 
(50 mL), washed with 5% hydrochloric acid (10 mL) and 10% potassium carbonate (10 mL). 
The organic layer after drying over anhydrous magnesium sulfate and concentration under 
reduced pressure afforded the title compound (272 mg). l H NMR (300 MHz, CDC1 3 ) 5 0.87 
(d, 1.5H, J = 7 Hz), 0.89 (d, 1.5H, J - 7Hz), 2.01 (m, 1H), 3.58 (s, 2H), 3.63 (s, 3H),4.18 (d,d, 
1H, J = 6 Hz, J = 8 Hz), 7.0 (m, 3H), 8.45 (d, 1H, J = 8 Hz). MS APCI, m/z = 244(M+1). 
LC/MS: 1.97 min. 

b. iV-f(3.5-Difluorophenyl)acetvll-L-valme Q07b) 

A solution of methyl 7V-[(3,5-difluorophenyl)acetyl]-L-valinate (107a) in methanol (10 
mL) was treated with IN sodium hydroxide solution (2 mL) and stirred for 2h. At the end of 
this period the reaction mixture was acidified with IN hydrochloric acid solution, diluted with 
saturated sodium chloride and extracted with dichloromethane (100 mL). After drying over 
anhydrous magnesium sulfate and concentration under reduced pressure the organic layer 
afforded the title compound (210 mg). *H NMR (300 MHz, CDC1 3 )) 5 0.87 (m, 3H), 2.05 (m, 
1H), 3.58 (m, 2H), 4.15 (t, 1H, J = 8 Hz), 7.07 (m, 3H), 8.30 (m, 1H), 12.61 (s, 1H). MS 
APCI, m/z - 226(M+1) LC/MS: 1.84 min. 
Example 108: M4(3,5-Difluorophenvnace^^ 
tetrahydro-l.S-benzothiazepin-S-yll-L-Yalinamide (108) 

A method similar to the one described for (97) was used except that (2 ? 3-cz 4 s*)-3-amino- 
2-phenyl-2 5 3-dihydro-l 5 5-ben20thiazepin-4(5iir)~one hydrobromide (9d) (105 mg) was used 
as the amine component and ^/"-[(S^-difluoropheny^acetylJ-L-leucine (108b) (85 mg) was 
used as the acid component to afford the title compound as a 1 :1 mixture with the 2S,3S 
diastereomer (107 mg), white solid, m.p.l80-190°C. ] H NMR (300 MHz, d6-DMSO) 5 4.76 
(t, 1H, J = 7 Hz), 5.12 (d, 1H, J = 7 Hz), 6.91-7 .49(m, 12H), 7.67 (d, 1H, J - 7 Hz), 8.25 (s, 
1H),10.49 (s, 1H). MS APCI, m/z = 538(M+1). LC/MS: 2.65 min. 

The starting acidiV-[(3,5-difluorophenyl)acetyl]-L4eucine (108b) was prepared in the 
following manner: 

a. Methyl 7V-r(3,5-difluorophenvl)acetvl]"L-leucinate (108a) 

A method similar to that used for the preparation of (107a) was used except that 
methyl-L-leucinate hydrochloride (182 mg) was used instead of methyl-L-valinate 
hydrochloride to afford the desired product (280 mg ). *H NMR (300 MHz, CDC1 3 ) 5 0.69 (d, 
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3H, J = 6 Hz), 0.81(d, 3H, J = 6 Hz), 1.48 (m, 3H), 3.47 (s, 2H) 3 3.61 (s, 3H), 4.26 (m, 1H), 
7.07 ( m, 3H), 8.54 (d 5 1H, J = 8 Hz). MS APCI, m/z=300(M+l). LC/MS: 2.15 min. 
b. iV4(3,5-DifluorophenvDacetvn-L-leucine (108b) 

A method similar to that used for the preparation of (107b) was used except that 
5 methyl iV-[(3,5-difluorophenyl)acetyl]-L-leucinate (108a) (280 mg) was used instead of 

methyl iV-[(3,5-difluorophenyl)acetyl]-L-valinate to afford the desired product (216 mg ). *H 
NMR (300 MHz, CDC1 3 ) 5 0.83 (d, 3, J = 6 Hz), 0.89 (d, 3H, J - 6 Hz), L51(m, 3H), 3.52(s, 
2H), 4.22 (m, 1H), 7.07 ( m, 3H), 8.41 (d, 1H, J = 8 Hz), 12.54 (s, 1H). 
Example 109: A^(3,5-Pifluorophenvl)aceM^^ 

10 tetrahydro-l,5--benzothiazepin-3-vlVL-niethioninainide (109) 

A method similar to the one described for (97) was used except that (2 J 3-c/ < y)-3-amino- 
2-phenyl-2,3-dihydro-l,5-benzothiazepin-4(5fl)-one hydrobromide (9d) (105 mg) was used 
as the amine component andiV-[(3,5-difluorophenyl)acetyl]~L-methionme (109b) (91 mg) 
was used as the acid component to afford the title compound as a 1 :1 mixture with the (2S,3$) 

15 diastereomer (63 mg), white solid, m.p.85-90°C. 1 HNMR(300MHz, d6-DMSO) 5 1.55 (m, 
4H), 2.20 (s, 3H), 2.40 (m,2H), 3.03 (m,4H), 4.26 (m,lH), 4.72 (m,lH), 5.17 (d, 1H, J= 7 Hz), 
5.829 (d, 1H, j= 6 Hz), 6.89-7.79 (m, 12H), 8.2 l(m, 1H),10.53 (m, 1H). MS APCI, m/z = 
556(M+1). LC/MS: 2.55 min. 

The starting acidiV"-[(3 3 5-difluorophenyl)acetyl]-L-methionine (109b) was prepared in 

20 the following manner: 

a. Methyl jV-f(3 ) ,5-difluorophenvl)acetvl]-L-methioninate (109a) 

A method similar to that used for the preparation of (107a) was used except that 
methyl-L-methidnine hydrochloride (214 mg) was used instead of methyl-L-valinate 
hydrochloride to afford the desired product (300 mg). ] H NMR (300 MHz, CDC1 3 ) 5 1.178 (t, 
25 3H, J - 7 Hz), 1.93 (m, 2H), 2.02 (s, 3H), 2.51 (m, 2H), 3.53 (s, 2H), 4.38 (m, 1H), 7.07 ( m, 
3H), 8.54 (d 5 1H, J = 8 Hz). LC/MS: 2.28 min. 

b. A^r(3,5-Pifluorophenvl)acetyn-L-niethiQnine (109b) 

A method similar to that used for the preparation of (107b) was used except that 
methyl iV-[(3,5-difluorophenyl)acetyl]-L-methioninate (109a) (300 mg) was used instead of 
30 methyl ^-[(S^-difluoropheny^acetyy-L-valinate to afford the desired product (237 mg ). 
This material was not further characterized but used in the next step. 
Example 110: iV 2 4(3,5-Difluorophenv^ 

phenvl"23,4,5"tetrahydro-l,5-benzothiazepin-3-vll-L-alaninamide (110) 
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A method similar to the one described for (97) was used except that (2 3 3-cz,s'5')-3- 
amino-2-phenyl-2 5 3-dihydro-l 5 5-benzothiazepin-4(5i7)--one hydrobromide (9d) (105 mg) was 
used as the amine component andiV-[(3 ? 5-difluorophenyl)acetyl]-3-(liy-indol--2-yl)-L-alanine 
(110b) (119 mg) was used as the acid component to afford the title compound as a 1:1 
5 mixture with the 2S,3S diastereomer (173 mg), white solid, m.p.85-90°C. *H NMR (300 MHz, 
d6-DMSO) 5 2.40 (m, 2H), 3.03 (m, 4H), 4.26 (m, 1H), 4.72 (m, 1H), 5.17(d, 1H, J- 7 Hz), 
5.82(d, 1H, J=6 Hz), 6.89-7.79 (m, 12H), 8.21(m, 1H), 10.53 (m, 1H). MS APCI, m/z = 
611(M+1). LC/MS: 2.66 min. 

The starting acid A^-[(3,5-difluorophenyl)acetyl]-3<lif-indol-2-yl)-L-alanine (110b) 

10 was prepared in the following manner: 

a. Methyl iV-[(3,5-difluorophenvlUceMl"3-riJ^indol-2-yl)-L-alaninate fllOa) 

A method similar to that used for the preparation of (107a) was used except that 
methyl-L-triptophane hydrochloride (214 mg) was used instead of methyl-L-valinate 
hydrochloride to afford the desired product (365 mg). *H NMR (300 MHz, CDC1 3 ) 5 3.17 (m, 
15 2H), 3.43 (s, 2H), 4.90 (m, 1H), 5.94(d, 1H, J= 7 Hz), 6.62 (m, 2H), 6.71 (m, 1H), 7.12(m, 
1H), 7.17 (m, 1H), 7.36 (d, 1H, J= 8 Hz), 7.39 (d, 1H, J= 8 Hz), 8.09 (s, 1H). MS APCI, m/z 
= 373(M+1). LC/MS: 2.28 min. 

b. A^G,5-DffluorophenyI)acetvl1-3-q^^ (110b) 

A method similar to that used for the preparation of (107b) was used except that 
20 methyl iV-[(3,5-difluorophenyl)acetyl]-L-methioninate (110a) (300 mg) was used instead of 
methyl iV-[(3,5-difluorophenyl)acetyl]-L-valinate to afford the desired product (341 mg ). 
This material was not further characterized but used in the next step. 
Example 111: iV 2 -r(3.5-Dffluorophenyl)aceM]^ 
tetrahvdro-l,5-benzothiazepm-3-yll-L-a-aspartic acid (111) 
25 A method similar to the one described for (97) was used except that (2,3-c^)-3-amino- 

2-phenyl~2,3-dihydro-l,5-benzothiazepin-4(5i3)-one hydrobromide (9d) (105 mg) was used 
as the amine component and 4-tert-butyl A^-[(3,5-difluorophenyl)acetyl]-L-aspartate (110b) 
(1 15 mg) was used as the acid component to afford a product which was treated with 
trifluoroacetic acid (2 mL) and stirred for 5 min. At the end of this period the reaction mixture 
30 was concentrated under reduced pressure, diluted with ethyl acetate and hexanes and the solid 
was filtered to afford the title compound as a 1 :1 mixture with the (25,36) diastereomer (118 
mg), white solid, m.p.65-80°C. *H NMR (300 MHz, d6-DMSO) 5 4.44 (m, 1H), 4.72 (m,lH) 5 
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5.13 (d, 1H, J= 7 Hz), 6.03 (s, 1H), 6.87-7.73 (m, 11H), 8.41 (m,lH), 9.38 (s,lH), 
10.51(m,lH). MS APCI, m/z = 540(M+1). LC/MS: 2.66 min. 

The starting acid 4-ter*-butyl iV-[(3 3 5-difluorophenyl)acetyl]-L-aspartate (110b) was 
prepared in the following manner: 
5 a, 4-fert-Butyl l~methvl A^F(3,5-difluorophenyl)acetvn-L-aspartate (111a) 

A method similar to that used for the preparation of (107a) was used except that 4- 
terf-butyl 1-methyl-L-aspartate hydrochloride (239 nig) was used instead of methyl-L-valinate 
hydrochloride to afford the desired product (350 mg). ! H NMR (300 MHz, CDC1 3 ) 5 2.69 
(d,d, 1H, J= 5 Hz, J= 5 Hz), 2.95(dd, 1H, J= 5 Hz, JM 5 Hz), 3.56 (s, 2H), 3.74 (s, 3H), 4.82 
10 (m,lH), 6.50 (d 5 1H, J= 7 Hz), 6.79 (m, 3H). 

b. 4-^r/-ButyliV"f(3,5-difluorophenyl)acetvn-L-aspartate (111b) 

A method similar to that used for the preparation of (107b) was used except that 4- 
tert-butyl 1 -methyl N- [(3 ,5-difluorophenyl)acetyl]-L-aspartate (111a) (350 mg) was used 
instead of methyl ^-[(S^S-difluoropheny^acetyy-L-valinate to afford the desired product (292 
1 5 mg ). This material was not further characterized but used in the next step 
Example 112, iV 2 -f(3,5-Difluorophenvl)ac^ 
tetrahvdrO"l,5-benzothiazepin~3-yl]-L-a-glutamic acid (112c) 

A method similar to the one described for (97) was used except that (2,3-«j)-3-amino- 
2-phenyl-2 3 3-dihydro-l,5-benzofhiazepin-4(5Jy)-one hydrobromide (9d) (105 mg) was used 
20 as the amine component and 4-terr-butyl iV-[(3,5-difluorophenyl)acetyl]-L-glutamate (112b) 
(119 mg) was used as the acid component to afford a product which was treated with 
trifluoroacetic acid (2 mL) and stirred for 5 min. At the end of this period the reaction mixture 
was concentrated under reduced pressure, diluted with ethyl acetate and hexanes and the solid 
was filtered to afford the title compound in 1 : 1 mixture with the (25,35) diastereomer (160 
25 mg), white solid, m.p.65-80°C. ! H NMR (300 MHz, d6-DMSO) 8 4.20 (m, 1H), 4.72 (m,lH), 
5.15 (d, 1H, J= 7 Hz), 6.03 (s, 1H), 6.89-7.73 (m, 11H), 8.41 (m,lH), 9.39 (s,lH), 10.52 
(m,lH). MS APCI, m/z = 554(M+1). LC/MS: 2.27 min. 

The starting acid 4-tert-butyl 7V-[(3,5-difluorophenyl)acetyl]-L-glutamate (112b) was 
prepared in the following manner: 
30 a. 4-fert-Butyl l-methylTV-fO.S-difluorophenvDacetvn-L-glutamate (112a) 

A method similar to that used for the preparation of (107a) was used except that 4- 
tert-butyl 1-methyl-L-glutamate hydrochloride (253 mg) was used instead of methyl-L- 
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valinate hydrochloride to afford the desired product (360 mg). J H NMR (300 MHz, CDC1 3 ) 5 
1.95-2.34 (m, 4H), 3.47 (s, 2H), 3.79 (s, 3H), 4.59 (m,lH), 6.3 (d, 1H, J= 7 Hz), 6.79 (m, 3H). 
b. 4-fert-Butyl jV-f(3,5-difluorophenyl)acetyn-L-glutamate (112b) 

A method similar to that used for the preparation of (107b) was used except that 4- 
tert-butyl 1 -methyl A^-[(3,5-difluorophenyl)acetyl]-L-glutamate (111a) (360 mg) was used 
instead of methyl iV-[(3 5 5-difluorophenyl)acetyl]-L-valinate to afford the desired product (325 
mg). This material was not further characterized but used in the next step 
Example 1 13. Mj f2i?3^-4-Oxo-2-phenyl-23,4,5-tetrahydro-l,5-benzoxazepin-3-vl1-iV 2 - 
(phenylacetyl)-L-alaninamide (113). 

To a solution of JV 7 -[(2^-cz5 i )-4-oxo-2-phenyl-2,3 ? 4,54etrahydro-l ? 5--benzoxazepin-3- 
yl]-L-alaninamide (113a) (130 mg), HOBt (81 mg), phenylacetic acid (68 mg) 3 and EDAC- 
HC1 (115mg) in dichloromethane (10 mL) was added triethylamine (126 mg). The mixture 
was stirred at RT under nitrogen for 16 h and purified by flash chromatography (2:1 
dichloromethane : ethyl acetate) to afford the title compound in 1 :1 mixture with the 2^,3^ 
diastereomer (135 mg), white solid, m.p.l22-136°C. l H NMR (300 MHz, CDC1 3 ) 5 0.97 (d, 
1.5H, J- 5 Hz), 1.05 (d, 1.5H, J= 5 Hz), 3.47 (two peaks, 2H), 4.53 (p, 0.5H, J= 7 Hz), 4.60 
(p, 0.5H, J = 7Hz), 4.89 (t, 1H, J - 6 Hz), 5.1 l(t, 1H, J- 6 Hz), 5.78 (d, d, 1H, J - 7 Hz, J= 10 
Hz), 6.08 (d, 0.5H, J- 8 Hz), 6.2(4 0.5 Hz, J = 8 Hz), 6.61(d, 0.5H, J « 6 Hz), 6.80 (d, 0.5H, J 
= 7 Hz), 6.91-7.34 (m, 14H), 7.997 (s, 1H). MS APCI, m/z = 466 (M+Na). LC/MS: 2.04 min. 

The starting amine A^-[(2,3-c/^)-4-oxo-2-phenyl-2,3,4,5-tetrahydro-l,5-beiizoxazepin- 
3-yl]-L-alaninamide (113a) was prepared in the following manner: 
a. iV 7 4(23-ci5)-4-Qxo-2-pheny^^ 
(113a) 

A solution of.A/*-[te^Butox 
tetrahydro-1.5-benzoxazepin-3-yl]-L-alaninamide (6f) (1.94 g) in trifluoroacetic acid (10 mL) 
was stirred for 10 min. and concentrated under reduced pressure. The resulting material was 
diluted with 15% solution of sodium carbonate (50 mL) and extracted twice with 
dichloromethane (100 mL). The dichloromethane layer was dried over anhydrous potassium 
carbonate and concentrated under reduce pressure to afford the desired material (1.33 g). 2 H 
NMR (300 MHz, CDC1 3 ) 5 1.18 (m, 3H), 3.37 (m, 1H), 5.21 (m, 1H), 5.80 (d, 1H, J = 7 Hz), 
6.91-7.54 (m, 9H), 7.70 (s, 1H). MS APCI, m/z - 326 (M+l). LC/MS: 1.24 min. 
Example 114, iV^(2-FluorophenyI)ace^ 
tetrahydro-l % 5-benzoxazepin-3-yl1>L-alaninamide (114) 
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A method similar to the one described for (113) was used except that 2- 
fluorophenylacetic acid (77 mg) was used instead of phenylacetic acid to afford the title 
compound as a 1:1 mixture with the 2S,3R diastereomer (150 mg), white solid, m.p.l 15- 
135°C. 'HNMR (300 MHz, CDC1 3 ) 5 0.97 (d, 1.5H, J= 5 Hz), 1.25 (d, 1.5H, J= 5 Hz), 3.49 
(m, 2H), 4.63 (p, 0.5H, J= 7 Hz), 4.75 (p, 0.5H, J = 7 Hz), 4.85 (t, 1H, J= 6 Hz), 5.1 1 (t, 1H, J 
= 6 Hz), 5.80 (dd, 1H, J = 7 Hz, J= 10 Hz), 6.08 (d, 0.5H, J= 8 Hz), 6.27 (d, 0.5Hz, J = 8 Hz), 
6.38 (d, 0.5h, J = 6 Hz), 6.66 (d, 0.5H, J= 7 Hz), 6.78-7.34 (m, 13H), 8.02 (s, 1H). MS APCI, 
m/z = 484 (M+Na). LC/MS: 2.09 min. 

Example 115. A^-f(3-Fluorophenyl)acetvn-/V 7 -r(2Jg,35)-4-oxo-2-phenvl-2,3,4,5- 
tetrahydro-1 ,5-benzoxazepin-3-yn-L-alaninamide (1 1 5) 

A method similar to the one described for (113) was used except that 3- 
fluorophenylacetic acid (77 mg) was used in place of phenylacetic acid to afford the title 
compound as a 1 : 1 mixture with the (2S,3R) diastereomer (140 mg), white solid, m.p.130- 
140°C. *H NMR (300 MHz, CDC1 3 ) S 0.97 (d, 1.5H, J= 5 Hz), 1.27 (d, 1.5H, J=5 Hz), 3.45 
(two peaks, 2H), 4.52 (m, 0.5H), 4.67 (m, 0.5H), 4.91 (t, 1H, J = 6 Hz), 5.12 (t, 1H, J = 6 Hz), 
5.79 (dd, 1H, J = 7 Hz, J= 10 Hz), 6.15 (d, 0.5H, J= 8 Hz), 6.28 (d, 0.5Hz, J = 8 Hz), 6.63 (d, 
0.5h, J= 6 Hz), 6.70 (d, 0.5H, J= 7 Hz), 6.86-7.70 (m, 13H), 7.96 (s, 1H). MS APCI, m/z = 
484 (M+Na). LC/MS: 2.09 min. 

Example 1 16. iV 2 -r(4-Fluorophenvi)acetvIl-iV ? -f (2jR,3 1 SV4-oxo-2-phenvl-2,3,4,5- 
tetrahydro-l,5-benzoxazepin-3-vl]-L-alanmamide (116). 

A method similar to the one described for (113) was used except that 4- 
fluorophenylacetic acid (77 mg) was used instead of phenylacetic acid to afford the title 
compound as a 1 :1 mixture with the 2S,3R diastereomer (134 mg), white solid, m.p.130- 
140°C. 'HNMR (300 MHz, CDC1 3 ) 5 0.97 (d, 1.5H, J= 5 Hz), 1.07 (d, 1.5H, J= 5 Hz), 3.43 
(two peaks, 2H), 4.52 (m, 0.5H), 4.57(m, 0.5H), 4.93 (t, 1H, J = 6 Hz), 5.1 l(t, 1H, J= 6 Hz), 
5.78(dd, 1H, J = 7 Hz, J= 10 Hz), 6.05 (d, 0.5H, J= 8 Hz), 6.2 l(d, 0.5Hz, J = 8 Hz), 6.33 (d, 
0.5h, J= 6 Hz), 6.66 (d, 0.5H, J = 7 Hz), 6.88-7.60 (m, 13H), 7.96 (s, 1H). MS APCI, m/z = 
484 (M+Na). LC/MS: 2.10 min. 

Example 1 17. jV ? -f(2.g,35',5a > S',9aiy)-5-(CvclopropvlmethvI)-4-oxo-2-phenvIdecahydro-l,5- 
benzoxazepin-3-vll-iV 3 -f(3,5-difluorophenvl)acetvllalaninamide (117) 

Using a procedure similar to that described in Example 1, except using 
(2i2,35',5aiS,9aiy)-3-amino-5-(cyclopropylmethyl)-2-phenyloctahydro-l,5-benzoxazepin- 
4(5H)-one (117e) (16mg, 0.05 mmol) as the amine component, the title compound (117) was 
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obtained as a white solid (10 mg, 37%). *H NMR (300 MHz, CDC1 3 ) 50.36 (m } 2H) 3 0.64 (m, 
2H), 1.20 (m, 1H), 1.29 (d, 3H) 3 1.5 (m, 4H) 3 1.87 (m, 2H), 2.17 (m, 2H), 2.87 (dd, 1H, J=6.8, 
14.0 Hz), 3.39 (t, 1H), 3.49, (s, 2H), 3.80 (dd, 1H), 4.23 (m, 1H), 4.30 (q, 1H), 5.26 (d, 1H, 
J=6.46), 5.43 (t, 1H, J=6.46), 6.01, (d, 1H), 6.47 (d, 1H), 6.72, (m, 1H), 6.83 (d, 2H), 7.26 (m 3 
5 5H). MS APCI, m/z = 540(M+1). LC/MS: 2.71 min. 

The amine component, (2i?,3 I S , ,5a5,9a 1 S')-3-amino-5-(cyelopxopylmethyl)-2- 
phenyloctahydro-l,5-benzoxazepin-4(5i^)-one (U7e) was prepared in the following manner: 

a. fl,2-^an5V2-f(Cvclopropylmethyl)amino]cyclohexanol (117a) 

To a stirred, cooled (5-10°C) slurry of ^rarcs-2-aminocyclohexanoi hydrochloride (9.86 
10 g, 65 mmol) in toluene (30 mL) was added consecutively magnesium sulfate (0.79g, 6.5 
mmol), triethylamine (13.6 mL, 97.5 mmol) and cyclopropanecarboxaldehyde (4.9 g, 70 
mmol) and the mixture stirred in the ice bath overnight, rising to RT overnight as the ice 
melted. The mixture was filtered, the salt cake washed with a little toluene and the filtrate 
stripped in vacuo. The resulting residue, dissolved in methanol (30 mL), was cooled in an ice 
15 bath as sodium borohydride (2.70 g, 71 .3 mmol) was added portionwise with stirring. The 

mixture was stirred in the bath as the ice melted for 2.5 h, re-cooled in an ice bath and treated 
cautiously with acetone (6.5 mL). After stirring for 15 min the solvent was stripped, the 
residue treated with ether, the solids filtered off, washed with ether and the filtrate stripped in 
vacuo. The resulting material was kugelrohred and the title compound was collected at 170- 
20 210° / 2 torr (bulb temperature), soft white solid (2.90 g, 26%). The material was used in the 
next step without further purification. *H NMR (300 MHz, CDC1 3 ) 80.06-0.17 (m, 2H), 0.42- 
0.53 (m, 2H), 0.87-1.00 (m, 2H), 1.14-1.35 (m, 4H), 1.71-1.73 (m, 2H), 2.02-2.07 (m, 3H), 
2.18-2.27 (m, 1H), 2.44-2.56 (m, 2H), 3.13-3.21 (m, 1H). 

b. gjg3^-iV-(CvclopropYlmet^ 
25 carboxamide (117b") 

To a stirred solution of (l,2-/raw)-2-[(cyclopropylmethyl)amino]cyclohexanol (117a) 
(4.34 g, 25.6 mmol) in THF (100 mL) was added potassium (2i?,3S)-3-phenyloxirane-2- 
carboxylate (64a) (5.06 g 3 25.0 mmol), HOBt (4.20 g, 27.4 mmol), NMM (8.25 mL, 75.0 
mmol) and EDAC-HC1 (5.94 g, 31.0 mmol). The mixture was stirred at ambient temperature 
30 under nitrogen overnight. The solvent was evaporated and the residue was purified by flash 
chromatography on silica gel eluting with dichloromethane ethyl acetate (3:1 then 1:1) 
followed by 10% methanol / dichloromethane to afford the title compound as a sticky white 
gum (5.22 g, 66%). The foam when dissolved in a little ether gave, on standing at RT 
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ovemight, a white solid (1.65 g, 21%), mp 110-120°C. TLC R f ~ 0.50 (4:1 hexane : ether). *H 
NMR (300 MHz, CDC1 3 ) 80.19-0.41 (m, 2H), 0.53-0.59 (m, 2H), 0.80-1.37 (m, 4H), 1.45- 
1.60 (m, 1H), 1.65-1.86 (m, 3H), 2.03-2.18 (m, 2H), 3.10-3.82 (m, 4H), 3.99-4.13 (m, 1H), 
7.36 (m, 5H). HPLC (Method B): 3.67 min. On standing in the HPLC vial the 3.67 min peak 
5 diminished and a peak at 4.57 min (117c) increased. 

A sample of the title compound (~ 2 mg) in an NMR tube containing CD 3 CN (0.75 
mL) was treated with TFA (2 uL) and the spectra showed complete conversion to 117c . *H 
NMR (300 MHz, CD 3 CN) 80.34-0.38 (m, 2H), 0.49-0.57 (m, 2H), 1.02-1.13 (m, 1H), 1.22- 
1.43 (m, 3H), 1.67-1.83 (m, 3H), 1.92-1.98 (m, 1H), 2.06-2.1 1 (m, 1H), 3.32 (dd 1H, J= 7 Hz, 
10 J= 14 Hz), 3.60-3.68 (m, 1H), 3.78 (dd, 1H, J= 7 Hz, J= 14 Hz), 3.75-3.88 (m, 1H), 4.33 (d, 
1H, J= 8.8 Hz), 4.64 (d, 1H, J= 8.8 Hz), 7.27-7.40 (m, 5H). 

c. (25'.3^^ajg,9aJgV5-rCvclopropvlmethvn-3-hvdroxv-2-phenvloc tahvdro-1.5- 

benzoxazepin-4(51D-one (117c) 

A solution of (2i?,35)-N-(cyclopropylmethyl)-N-[(lii,2i?)-2-hydroxycyclohexyl]-3- 
15 phenyloxirane-2-carboxamide (117b) (1.05 g, 3.33 mmol) in 125 mL acetonitrile/TFA (0.4%) 
was stirred for 6 hours. After evaporation the crude oil was purified by chromatography 
(CHC13) to afford the title compound (850 mg, 81 %). HPLC: 4.54 min (Method B). 'H 
NMR (300 MHz, CDC1 3 ) 80.37-0.44 (m, 2H), 0.49-0.57 (m, 2H), 0.85 (m, 1H), 1.03 (m, 1H), 
1.14-1.50 (m, 2H), 1.66-1.80 (m, 2H) S 1.83-2.02 (m, 1H), 2.03-2.16 (m, 2H), 3.32 (dd, 1H, J= 
20 7 Hz, J= 14 Hz), 3.60 (m 1H), 3.74 (m, 1H), 3.85 (dd, 1H, J= 7 Hz, J= 14 Hz), 4.34 (m, 1H), 
4.60 (m, 1H), 7.27-7.40 (m, 5H). 

d. (2i?.35'.5a5.9a5 n >-3-Azido-5-(cvclopropvlmethvlV2-phenvlo ctahvdro-1.5-benzoxazepin- 
4(5if>-one (117d) 

Using a procedure similar to Example 31 part c, except using (26 , ,3i?,5ai?,9ai?)-5- 
25 (cyclopropylmethyl)-3-hydroxy-2-phenyloctahydro-l,5-benzoxazepin-4(5i7)-one (117c) 

(450mg, 1.42mmol), slightly impure title compound (30c) (1 12 mg, 23%) was obtained as an 
off white solid. ] H NMR (300 MHz, CDC1 3 ) 80.28-0.34 (m, 2H), 0.49-0.57 (m, 2H), 1.02- 
1.13 (m, 1H), 1.22-1.50 (m, 4H), 1.80 (m, 2H), 2.16 (m, 2H), 3.25 (dd, 1H, J=7 Hz, J= 14 
Hz), 3.40 (m 1H), 3.57 (dd, 1H, J= 7 Hz, J= 14 Hz), 4.06 (m, 1H), 4.38 (d, 1H, J=1.7 Hz), 
30 5.41 (d, 1H, J-1.7 Hz), 7.23-7.36 (m, 3H), 7.42-7.50, (m, 2H). 

e. (2ig.35'.5aiS',9ay)-3-Amino-5-(cvclopropvlmethvl)-2-phenvloctahvdro-l,5- 

benzoxazepin-4(5#)-one (117e) 



WO 2004/031154 



-165- 



PCT/SE2003/001534 



Using a procedure similar to that described in example 30, part d, except using 
(2i?,3S,5a£9a£^3-azido-5<cycto^ 

one (117d) (1 lOmg, 0.325mmol) as the azido component, the product was obtained as a 
slightly crude yellow solid (35 mg). The crude salt was partitioned between saturated sodium 
5 bicarbonate and ethyl acetate. The organic phase was separated and washed consecutively 
with water and brine, dried, filtered and evaporated and column chromato graphed (5% 
methanol / chloroform) to yield the title compound (117 e) (16 mg, 16%) as an off white solid 
MS APCI, m/z = 315(M+1). LC/MS: 1.80 min. 
Utility 

1 0 The compounds of the present invention have utility for the prevention and treatment 

of Alzheimer's disease by inhibiting amyloid P production. Methods of treatment target 
formation of amyloid p production through enzymes involved in the proteolytic processing of 
P amyloid precursor protein. Compounds that inhibit p and y secretase activity, either directly 
or indirectly, controls the production of amyloid p. The inhibitions of P and y secretases 

1 5 reduce the production of amyloid p and are thought to reduce or prevent the neurological 

disorders such as Alzheimer's disease. The compounds of the present invention have utility 
for the prevention and treatment of disorders involving amyloid p production, such as 
cerebrovascular disorders. 

Compounds of the present invention have been shown to inhibit amyloid P production, 

20 as determined by the gamma secretase detergent extract assay and gamma secretase whole 
cell described below. 

Compounds provided by this invention should also be useful as standards and reagents 

in determining the ability of a potential pharmaceutical to inhibit amyloid p production. These 

would be provided in commercial kits comprising a compound of this invention. 

25 As used herein "ug " denotes microgram, "mg" denotes milligram, "g" denotes gram, 

"uL" denotes microliter, "mL" denotes milliliter, "L" denotes liter, "dM" denotes nanomolar, 

- f \uM" denotes micromolar, "raM" denotes millimolar, "M" denotes molar, "nm" denotes 

nanometer, "DMSO" denotes dimethyl sulfoxide, "DTT" denotes dithiothreitol, "DPBS" 

denotes Dulbecco's phosphate buffer saline, "EDTA" denotes ethylenediaminetetraacetate. 

30 Gamma Secretase Detergent Extract Assay 

The gamma secretase enzyme assay measures the amount of amyloid p (A|3)40 

product generated by the cleavage of CI 00, a truncated form of amyloid precursor protein 

(APP). The C100 substrate is a recombinant protein purified from E. coli inclusion bodies. 

The ysecretase enzyme complex is prepared by detergent extraction of HeLa 8A8 cell 
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membranes. The enzyme reaction contains IOjulI of inhibitor at a defined concentration, 
diluted from a DMSO stock into 96-well microplates (final concentration of DMSO is 
maintained at 5%). 20ul of the C100 substrate (600 nM final concentration), in reaction 
buffer, (50 mM MES, pH 6.5, containing lOOmM NaCl, 1 mM EDTA, 1 mM DTT, 1 mg/mL 
5 BSA, 0.25% Chapso, 0.01% PE, 0.01% PC and a protease cocktail), is added to the plates. 
The reactions are initiated by addition of lOul enzyme at a 20-fold dilution from stock. An 
A(340 standard curve diluted in the reaction buffer plus CI 00 is included in each assay. Plates 
are incubated for 3 hours at 37 degrees. After the incubation period, 50jj1 of an antibody 
mixture is added: rabbit anti-A(340 antibody (Biosource #44-3481) at 0.16 ug/ml and 

1 0 biotinylated 4G8 (Senetek #240- 1 0) at 0.25 ug/ml in DPBS (Fisher # MT2 1 03 1 C V) 

containing 0.5% bovine serum albumin, 0.5% Tween 20. Plates are then incubated overnight 
at 4 degrees. The following morning, a 50ul mixture of 0.0625 mg/ml Ruthenium labeled 
goat anti-rabbit IgG (labeled in-house) and 125 ug/ml of Streptavadin beads (Igen #M280), 
diluted in the same DPBS buffer, is added to detect the cleaved product. After a one hour 

15 incubation period at room temperature, an Igen M Series instrument is utilized to quantitate 
the results by electrochemiluminescence. 
Gamma Secretase Whole Cell assay (GSWC) 
Preparation of cells for assay 

Human Embryonic Kidney (HEK) cells stably expressing human Amyloid Precursor 

20 protein (APP) and Presenelin I were grown in DMEM media (Fisher MT10013CV) 
containing 10% fetal calf serum (Fisher #MT13501 1CV), 0.2 mg/mL G418 (Fisher 
#MT30234CR) and IX concentration of antibiotic/antimycotic mixture (Fisher 
#MT30004CI). Cells were grown in tissue culture flasks and passaged every week at a ratio of 
1:30. 

25 Thirty minutes prior to incubation with test compounds, cells were harvested by 

treating the monolayer with DPBS (Fisher #MT2103 1CV) containing 3 mM EDTA. Cells 
were resuspended at a density of 2 million cells/mL in complete growth medium. 
Ap 40 assay 

Test compounds were solubilized in DMSO at a concentration of 3.3 mM. From this 
30 stock solution a dilution series was prepared in complete growth medium of cells. Dilution 
series were then transferred to 96 well assay plate (Costar #3595) with 100 yd, in each well 
Cells (100 \XL) were added to each well containing test compound. Two controls, one 
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containing only cells (Total) and one containing only growth medium (Background) were also 
included. Cells were incubated with compounds for 14-16 hours in cell culture incubator. 

At the end of 14-16 hour incubation, 100 jxL of supernatant was transferred from each 
well in to a polypropylene 96 well plate. This supernatant was mixed with 100 |_iL of DPBS 
5 (Fisher # MT2103 1CV) containing 0.5% bovine serum albumin, 0.5% Tween 20, 0.25 pig/mL 
of biotinylated 4G8 (Senetek #240-10), 0.18 p,g/mL rabbit anti-A|340 antibody (Biosource 
#44-3481), 0.045 \xg/mL Ruthenium labeled goat anti-rabbit IgG (labeled in-house) and 60 
^ig/mL of Streptavadin beads (Igen #M280). The mixture was incubated for 4-6 hours at 4°C 
on a plate shaker. 

10 At the completion of 4-6 hour incubation, plate was brought to room temperature and 

the generated Ap40 was detected using the Igen M8 analyzer. Raw data was imported into 
Microsoft Excel software. IC 5 o values for inhibition of Ap40 generation by test compounds 
were calculated using Excel-Fit. 
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Claims: 

1. A compound of formula (I): 

5 




(I) 

wherein: 

Xis C, 0,NR 1 ,S0 2 orS; 

10 Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 

1, 2, or 3 R e moieties, said ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 1 is H, Ci- 3 alkylC 3 - 6 cycloalkyl, C r6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b , Ci- 4 alkylC(=0)R d ; or C r3 alkylphenyl substituted with 0, 1, 2 or 3 R e ; 

15 R a and R b are at each occurrence independently selected from H, Ci- 4 alkyl or C 3 - 

6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 5 or 6- 
membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

20 R c is, at each occurrence independently selected from H, Ci- 3 alkyl, or substituted 

phenyl with 0, 1, 2, or 3 R e ; 

R d is, at each occurrence independently selected from C]- 3 alkyl, hydroxy, Cr 3 alkoxy, 

orNR a R b ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, N0 2 , 
25 CF 3 , Q-ealkyl, or Ci. 6 alkoxy; 

R 2 and R 3 are at each occurrence independently selected from H, Chalky!, C4-6 
cycloalkyl, aryl, or heteroaryl, or R 2 and R 3 in combination form a fused phenyl or cyclohexyl 
moiety that may be substituted with 0, 1 or 2 R f moieties, 

R f is NQ 2 , F, CI, Br, I, CF 3 , CN, Ci - 6 alkyl, or C, - 6 alkoxy; 
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R 4 is H, CHR 7 R 8 , 5- or 6- membered cycloalkyl, 5- or 6- membered heterocyclic, 5 or 
6- membered aromatic ring optionally substituted with 0 5 1, or 2 R f moities, said heterocyclic 
ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no more than 2 oxygen atoms or 
2 sulfur atoms or 1 oxygen and 1 sulfur atom; 
5 R 5 is C r3 alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence are independently selected from H, Ci- 4 alkyl, OH, 
SH, CH 2 SCH 3 , CONH 2 , CH 2 CONH 2 , C0 2 H, CH 2 C0 2 H, (CH 2 ) 3 NHCH(NH 2 ) 2 , d- 
4 alkylamine, indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination form a 
6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R f moieties 
10 said heterocyclic ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no more than 2 
oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 9 is phenyl substituted with 0, 1, 2 or 3 R e ; 

R 10 isalkylorR 9 ; 

or a pharmaceutically acceptable salt thereof. 

15 

2. A compound of claim 1 , 
wherein: 

Xis C, 0,NR\S0 2 or S; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
20 1, 2, or 3 R e moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 1 oxygen and 1 sulfur atom; 

R 1 is H, Ci- 3 alkylC 3 -6cycloa]kyl, C r6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl, C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b , Ci- 4 alkylC(=0)R d ; or C r3 alkylphenyl substituted with 0, 1, or 2 R e ; 

R a and R b are, at each occurrence independently selected from H, Ci- 4 alkyl or C 3 - 
25 6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 6- 

membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R c is, at each occurrence independently selected from H, d- 3 alkyl, or phenyl; 
30 R d is, at each occurrence independently selected from Cr 3 alkyl, or NR a R b ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, N0 2 , 
CF 3 , Ci- 3 alkyl, or Ci_ 3 alkoxy; 
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R 2 and R 3 are at each occurrence independently selected from H, Crealkyl, C4-6 
cycloalkyl, or aryl, or R 2 and R 3 in combination form a fused phenyl moiety that may be 
substituted with 0, 1 or 2 R f moieties, 

R f is N0 2 , F, CI, Br 5 1, CF 3 , CN, Ci-3alkyl, or C r 3alkoxy; 
5 R 4 is H, CHR 7 R 8 , 6- membered cycloalkyl, or 6- membered heterocyclic, or 6- 

membered aromatic ring optionally substituted with 0, 1, or 2 R f moities, said heterocyclic 
ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no more than 2 oxygen atoms or 
2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 5 is d-aalkylR 9 or CH(OH)R 10 ; 
10 R 7 and R s are, at each occurrence independently selected from H, Ci-4aikyl, OH, 

CONH2, CH 2 CONH 2 , C0 2 H 5 CH 2 C0 2 H, (CH 2 ) 3 NHCH(NH 2 ) 2 , 

Ci- 4 alkylamine, indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination 
form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R 
moieties said heterocyclic ring having 0, 1, 2 or 3 nitrogen, oxygen or sulfur atoms, but no 
15 more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 9 is phenyl substituted with 0, 1, or 2 R e ; 

R 10 isalkylorR 9 . 

3. A compound of claim 1, 
20 wherein: 

Xis C, O, NR l ,S0 2 orS; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
1, 2, or 3 R e moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 2 oxygen atoms or 1 oxygen and 1 sulfur atom; 

25 R 1 is H, Ci- 3 alkylC 3 - 6 cycloalkyl, Ci- 6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, 

C 2 - 4 alkylNR a R b , Ci- 4 alkylC(=0)R d ; or C r3 alkylphenyl substituted with 0, 1, or 2 R e ; 

R a and R b are, at each occurrence independently selected from H, Ci-4alkyl or C3- 
6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 5- 
membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 

30 substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R c is, at each occurrence independently selected from H, Q- 3 aikyl, phenyl; 
R d is, at each occurrence independently selected from Ci- 3 alkyl or NR a R b ; 
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R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, N0 2 , 
CF3, Chalky], or Ci-salkoxy; 

R 2 and R 3 are at each occurrence independently selected from H, Crealkyl, C4-6 
cycloalkyl or aryl or R 2 and R 3 in combination form a fused phenyl moiety that may be 
substituted with 0, 1 or 2 R f moieties, 

R f is H, N0 2 , F, CI, Br, I, CF 3 , C r6 aikyl, or C r6 alkoxy; 

R 4 is H, CHR 7 R 8 , or 6- membered heterocyclic, or 6- membered aromatic ring 
optionally substituted with 0, 1, or 2 R f moities, said heterocyclic ring having 0, 1, 2 or 3 
nitrogen, oxygen or sulfur atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 
oxygen and 1 sulfur atom; 

R 4 is H or CHR 7 R 8 ; 

R 5 is Cr 3 alkylR 9 or CH(OH)R 10 ; 

n is 0, 1 or 2; 

7 R 

R and R are, at each occurrence independently selected from H, Ci^alkyl, OH, 
CONH 2 , CH 2 CONH 2 , C0 2 H, CH 2 C0 2 H, (CH 2 ) 3 NHCH(NH 2 ) 2 , 

Ci- 4 alkylamine, indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination 
form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R f 
moieties said heterocyclic ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms; 

R 9 is phenyl substituted with 1, or 2 R e ; 

R 10 is alkyl or phenyl substituted with 1, or 2 R e . 

4. A compound of claim 1, 
wherein: 

Xis C, O, NR 1 , S0 2 orS; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
1, 2, or 3 R e moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms, but no 
more than 1 oxygen and 1 sulfur atom; 

R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, Ci-6alkyl, C 3 -6alkenyl, C 3 -6alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b , C l - 4 alkylC(==0)R d ; or d- 3 aikylphenyl substituted with 0, or 1 R e ; 

R a and R b are, at each occurrence independently selected from H, Ci- 4 alkyl or C5- 
6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
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substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R c is, at each occurrence independently selected from H, C r3 alkyl; 
R d is, at each occurrence independently selected from C r3 alkyl; 
5 R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CN, N0 2 , 

CF 3 , Ci^alkyl; 

R 2 and R 3 are at each occurrence independently selected from H, Ci-6alkyl, or R 2 and 
R 3 in combination form a fused phenyl moiety that may be substituted with 0, 1 or 2 R 
moieties, 

10 R f is H, F, CI, Br, I, CF 3 , Cj- 6 alkyl; 

R 4 is H, CHR 7 R 8 ? or 6- membered heterocyclic, or 6- membered aromatic ring 
optionally substituted with 0, 1 , or 2 R f moities, said heterocyclic ring having 0, 1 , or 2 
nitrogen, oxygen or sulfur atoms; 

R 5 is Ci- 3 alkylR 9 or CH(OH)R 10 ; 
15 n is 0,1 or 2; 

R 7 and R 8 are, at each occurrence independently selected from H, Ci- 4 alkyl, OH, 
CONH 2 , CH 2 C0NH 2 , C0 2 H, CH 2 C0 2 H, (CH 2 ) 3 NHCH(NH 2 ) 2 , 

Ci- 4 alkylamine, indole, imidazole, phenyl or hydroxyphenyl or R 7 and R 8 in combination 
form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 or 2 R f 
20 moieties said heterocyclic ring having 0, 1, or 2 nitrogen, or oxygen atoms; 

R 9 is phenyl substituted with 1, or 2 R e ; 

R 10 isalkylorR 9 . 



5. A compound of claim 1, wherein: 
25 XisC,0,S0 2 orS; 

Ar 1 is a 5- or 6-membered aromatic or heterocyclic ring optionally substituted with 0, 
1, or 2 R e moieties, said ring having 0, 1, or 2 nitrogen, oxygen or sulfur atoms; 

R 1 is H, Ci- 3 alkylC 3 - 6 cycloalkyl, d- 6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, 
C 2 ~4alkylNR a R b , C r4 alkylC(=0)R d ; 
30 R a and R b are, at each occurrence independently selected from H, Ci-4alkyl or C5- 

6 cycloalkyl, or R a and R b and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle having 2 nitrogen atoms, wherein the non-linked nitrogen is 
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substituted with R c or 1 nitrogen and 1 oxygen, ring atoms wherein there is no non-linked 
nitrogen; 

R d is, at each occurrence independently selected from Ci-3alkyl; 
R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, N0 2 , CF 3 , 
5 or C r6 alkyl; 

R 2 and R 3 are at each occurrence independently selected from Ci- 6 aikyl or R 2 and R 3 
in combination form a fused phenyl moiety that may be substituted with 0, 1 or 2 R moieties, 
R f is H, F, CI, Br, I, CF 3 ; 

R 4 is H, CHR 7 R 8 , or 6- membered heterocyclic, or 6- membered aromatic ring 
10 optionally substituted with 0, 1, or 2 R f moities, said heterocyclic ring having 0, 1, or 2 
nitrogen, or oxygen atoms; 

R 5 is Ci- 3 alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence independently selected from H, Ci- 4 alkyl, OH, 
CONH 2 , CH2CONH2, C0 2 H, Cr4alkylamine, phenyl or hydroxyphenyl or R 7 and R 8 in 
1 5 combination form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 
or 2 R f moieties said heterocyclic ring having 0, 1, or 2 nitrogen, or oxygen atoms; 

R 9 is phenyl substituted with 1, or 2 R e ; 

R 10 isalkylorR 9 . 

20 6. A compound of claim 1, wherein: 
Xis C, O, S0 2 or S; 

Ar 1 is a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1, or 
2 R e moieties, said ring having 0, or 1 nitrogen, oxygen or sulfur atoms; 

R 1 is H, Ci - 3 alkylC 3 -6cycloalkyl, Ci-salkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 ~ 6 cycloalkyl, 
25 C 2 - 4 alkylNR a R b , Q - 4 alkylC(=0)R d ; 

R a and R b are 5 at each occurrence independently selected from H, Ci~4alkyl or C5- 
6 cycloalkyl or R a and R b and the N to which they are attached in combination form a 6- 
membered N-linked he tero cycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
no non-linked nitrogen; 
30 R d is, at each occurrence independently selected from Ci- 3 alkyl; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF 3 ; 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0, 1 or 2 R f 
moieties, 
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R f is H, F, CI, Br, 1, or CF 3 ; 

R 4 is H ? CHR 7 R 8 , or 6- membered heterocyclic, or 6- membered aromatic ring 
optionally substituted with 0, 1, or 2 R f moities, said heterocyclic ring having 0, or 1, 
nitrogen, or oxygen atoms; 
5 R 5 is Ci- 3 alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence independently selected from H, OH, or R 7 and R 8 in 
combination form a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1 
or 2 R f moieties said heterocyclic ring having 0, or 1, nitrogen, or oxygen atoms; 
R 9 is phenyl substituted with 2 R e ; 
10 R 10 is phenyl substituted with 2 R e . 



7. A compound of claim 1, wherein: 
X is C, O, or S; 

Ar 1 is a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1, or 
15 2 R e moieties, said ring having having 0, or 1 nitrogen, or oxygen atoms; 

R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, Ci- 6 alkyl, C 3 -6alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, 
C 2 - 4 alkylNR a R b ; 

R a and R b are, at each occurrence independently selected from H, Ci-4alkyl or C5- 
6 cycloalkyl or R a and R b and the N to which they are attached in combination form a 6- 
20 membered N-linked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
no non-linked nitrogen; 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0,1 or 2 R f ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF 3 ; 

R f is F or CI; 

25 R 4 is H, CHR 7 R 8 , or 6- membered aromatic ring optionally substituted with 0, 1, or 2 

R f moities; 

R 5 is Ci- 3 alkylR 9 or CH(OH)R 10 ; 

R 7 and R 8 are, at each occurrence independently selected from H, OH, or R 7 and R 8 in 
combination form a 6-membered aromatic ring optionally substituted with 0, 1 or 2 R f 
30 moieties 

R 7 and R 8 are, at each occurrence independently selected from H or OH; 
R 9 is phenyl substituted with 2 R e ; 
R 10 is phenyl substituted with 2 R e . 
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8. A compound of claim 1, wherein: 
X is O or C or S; 

Ar 1 is a 6-membered aromatic or heterocyclic ring optionally substituted with 0, 1, or 2 R e 
5 moieties, said ring having having 0, or 1 nitrogen atom; 

R 1 is H, Ci- 3 alkylC 3 - 6 cycloalkyl, Ci- 6 alkyl, C 3 - 6 alkenyl, C 3 - 6 alkynyl C 3 - 6 cycloalkyl, C 2 - 
4 alkylNR a R b ; 

R a and R b are, at each occurrence independently selected from H, C^alkyl or C 5 - 
6 cycloalkyl or R a and R b and the N to which they are attached in combination form a 6- 
10 membered N-linked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
no non-linked nitrogen; 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0, 1 or 2 R wherin 

R f is For CI; 

f 

R 4 is H, CH 3 , or a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R 
15 moities; 

R 5 is Ci- 3 alkylR 9 ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF 3 ; 
R 9 is phenyl substituted with 2 R e . 

20 9. A compound of claim 1 , wherein: 
X is O or C; 

Ar 1 is a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R e moieties; 
R 1 is H, Ci- 3 alkylC 3 -6cycloalkyl, d- 6 alkyl, C 3 -6alkenyl, C 3 - 6 alkynyl C 3 -6cycloalkyl, C 2 - 
4 alkylNR a R b ; 

25 R a and R b are, at each occurrence independently selected from H, d- 4 alkyl or C 5 - 

6 cycloalkyl or R a and R b and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
no non-linked nitrogen; 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0,1 or 2 R f wherin 

30 R f isForCl; 

R 4 is H, CH 3 , or a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R f 
moities; 

R 5 is Ci- 3 alkylR 9 ; 
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R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF3; 
R 9 is phenyl substituted with 2 R e . 

10. A compound of claim 1, wherein: 
5 X is O; 

Ar 1 is a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R e moieties; 
R 1 is Ci- 3 alkylC 3 -6cycloalkyl, C r6 alkyl, C 3 -6alkenyl, C 3 - 6 alkynyl; 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0,1 or 2 R f wherin 
R f isFor CI; 

10 R 4 is H, CH 3 , or a 6-membered aromatic ring optionally substituted with 0, 1, or 2 R f 

moities; 

R 5 isd- 3 alkylR 9 ; 

R e is, at each occurrence independently selected from H, OH, F, CI, Br, I, CF 3 ; 
R 9 is phenyl substituted with 2 R e . 

15 

11. A compound of claim 1, wherein X is C, O, S0 2 or S. 

12. A compound of claim 1, wherein: 

Ar 1 is a 5 -or 6-membered aromatic or heterocyclic ring optionally substituted with 0 or 

20 1 R e . 



13. A compound of claim 1 , wherein: 

R 1 is C 1 - 3 alkylC 3 - 6 cycloalkyl, C r6 alkyl, C 3 -6alkenyl, C 3 - 6 aikynyl. 

25 14. A compound of claim 1, wherein: 

R a and R b are, at each occurrence independently selected from H, Ci-4alkyl or C5- 
gcycloalkyl or R a and R b and the N to which they are attached in combination form a 6- 
membered N-linked heterocycle having 1 nitrogen and 1 oxygen, ring atom, wherein there is 
no non-linked nitrogen. 

30 

15. A compound of claim 1 , wherein: 

R 2 and R 3 are combined to form a fused phenyl moiety substituted with 0, 1 or 2 R f . 
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16. A compound of claim 1, wherein R e is, at each occurrence independently selected 
from F or CL 

17. A compound of claim 1 5 wherein R f is F or CL 

5 

18. A compound of claim 1, wherein R 4 is H or CHR 7 R 8 or a 6-membered aromatic ring 
optionally substituted with 0, 1, or 2 R f moities wherein R 7 and R 8 are, at each occurrence 
independently selected from H or OH. 

10 19. A compound of claim 1, wherein R 4 is a 6-membered aromatic ring optionally 
substituted with 0, 1, or 2 R moities wherein R is halo. 

20. A compound of claim 1, wherein R 5 is Ci- 3 alkylR 9 or CH(OH)R 10 . 

15 21 . A compound of claim 1 , wherein R 7 and R 8 are, at each occurrence independently 
selected from H or OH. 

22. A compound of claim 1, wherein R 9 is phenyl substituted with 2 R e . 
20 23. A compound of claim 1, wherein R 10 is phenyl substituted with 2 R e . 

24. A compound of formula (I) selected from: 

N 2 -[(3,5-difluorophenyl)acetyl]^ 

1 ,5-benzothiazepin-3-yl]-L-alaninamide; 
25 N 2 -[(2/?,3i0-5^yclohexyW^ 

b enzothiazepin-3 -yl]-N 2 - [(3,5 -difluorophenyl)acetyl] -L-alaninamide; 

N 2 -[(3,5-difluorophenyl)ace^ 

(dimethylamino)ethyl]-4-oxo-2^ 

N 2 -[(3,5-difluorophenyl)acetyl^ 
30 l,5-benzothiazepin-3-yl]-L-serinamide; 

N 2 4(3,5-difluorophenyl)acetyl]-^ 

tetrahydro-l,5-benzothiazepin-3-yl]-L-alaninamide; 
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N 2 -[(3 3 5-difluorophenyl^ 

benzoxazepin-3-yl]-L-alaninamide; 

N 2 -[(3,5-difluorophe^ 

alaninamide; 

N 2 4(3,5-difluoroph^ 

1 -benzazepin-3 -yl] -L- alaninamide; 

N 2 -[(3 3 5-difluorophenyl)a^^ 

benzothiazepin-3-yl]-L-alaninatnide; 

N ] -[(2i? 3 3i0-2-(3 3 4-dichloropte^^ 

[(3 3 5-diflnorophenyl)acetyl]-L-alaninamide; 

N^(2i2,3i0~2-(4-chloroph^ 

difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3 3 5Kiifluorophenyl)acetyl^ 

1 5 5 -b enzothiazepin-3 -yl] -L-alaninamide ; 

N^(22?,32?)-7-chlor^ 

difluorophenyl)acetyl]-L-alaninamide; 

N ! -{(2il,310-7-chloro-5-[2-(dm 

beiizotliiazepin-3-yl}-N 2 -[(3 3 5-difluorophenyl)acetyl]-L-alaninamide; 

N^(2i? 3 3iQ-2-(3-chloropheny^ 

difluorophenyl)acetyl]-L-alaninamide; 

N 2 4(3 3 5-difluorophenyl)acety^ 

l 3 5-benzothiazepin-3-yl]-L-alaninamide; 

N 2 -[(3 3 5-difluorophenyl)acetyl^^ 

tetrahydro- 1 ,5-benzothiazepin-3-yl] -L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]^^ 

tetrahydro- 1 ,5 -benzothiazepin-3 -yl] -L-alaninamide; 

N 1 -{(2i? 3 3i?)«2-(3-chlorophenyl)-5-[2<dimethylamino)ethyl]-4-^ 

berizothiazepin"3-yl}-N 2 -[(3 3 5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]^ 

l 3 5-benzothiazepin-3-yl]-D-serinamide; 

N 1 -[(2i?,3i?)-2-(3-chlorophenyl)-5-methyl-4-oxo-2 ? 3A5-tetrahyd^^ 
N 2 -[(3 3 5-difluorophenyl)acetyl]-L-alaninamide; 
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N 2 4(3>difluorophenyl)acety^ 
benzothiazepin-3-yl]-L-alaninamide; 

N 1 -[(2i?,3i?)-5-cyclohexyl-4-oxo~2-phenyl-2 5 3 ? 4 ) 5-tetrahydro-l,5 
[(3,5-difluorophenyl)acetyl]-L-alaninamide; 
5 N^(2i?,3i2)-7-chloro-5-cyclohexyM^ 

yl]-N 2 -[(3,5-difluorophenyl)acetyl]-L~alaninamide; 

N 2 -[(3,5-difluorophenyl)ace^ 

alaninamide; 

(25) -2~ {[(3 ,5-difluorophenyl)acetyl] amino } -N-[(6i? 5 7i?)-7-(l -naphthyl)-5-oxo- 1 ,4-thiazepan- 
1 0 6-yl]-2-phenylacetamide; 

(26) -2-hydroxy-4-methyl-N-((^^ 

yl] amino} -2-oxo- 1 -phenyl ethyl)pentanamide; 
(25)-2-hydroxy-4-methy^ 

benzoxazepin-3-yl]amino}-l-phenylethyl)pentanamide; 
15 N 2 -[(2S)-24iydroxy-4-methylpe^ 
benzoxazepin-3-yl]-L4eucinamide; 
N 2 -[(3>difluorophenyl)acetyl]-N^^ 
alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl^ 
20 6-yl] -L-alaninamide; 

N 2 -[(3 3 5-difluorophenyl)acetyl^ 
alaninamide; 

N 2 -[(3,5-difluorophenyl)acety^ 
6-yl]-L-alaninamide; ; 
25 (2iS)-2-hydroxy-4-methyl-N^^ 

yl] amino} -2-oxo- 1 -phenylethyl)pentanamide; 

(25>2-{[(3,5-difluorophenyl^ 

oxazepan-6-yl]-2-phenylacetamide; 

(25>2-cyclohexyl-2- {[(3 3 5-difluorophenyl)acetyl]amino} -N-[(3jR 3 65' 3 7i?)-4-methyl-5-oxo-3 3 7- 
3 0 diphenyl- 1 ,4-oxazepan-6-yl] acetamide; 

(2S)-2- { [(3 ? 5-difluorophenyl)acetyl]amino} -N-tCSif^^^^^-methyl-S-oxo-SJ-diphenyl-l ,4- 
oxazepan-6-yl]-2-phenylacetamide; 
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^-[(S^-difluorophenyOacetylj-N'-tCe^T^^^-methoxybenzy^-S-oxo-T-phenyl-l^- 
oxazepan-6-yl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]-N 1 -[(ZR,35,5aR,9aR)-5-methyl-4 -oxo-2-phenyldecahydro- 

l,5-benzoxazepin-3-yl]-L-alaninamide; 

(25)-2-{[(3>difluorophenyl)ace^ 

phenyl- 1 5 4-oxazepan-6-yl]-2-phenylacetamide; 

N 2 -[(3 3 5-difluorophenyl)acetyl>^^ 

1 ? 5-benzothiazepin-3 -yl] -L-alaninamide; 

N^(2J? ? 3i2)-7-chloro-2^^ 

yl]-N 2 -[(2S)-2-(3,5-difluoropheny 

N 2 -[(2*S)-2-hydroxy-4-methyl^ 

1 5 5-benzoxazepin-3-yl]-L-alaninamide; 

N 2 -[(3,5-difluoropheny^ 

benzoxazepin-3-yl] -L-alaninamide; 

N^(2i?,3#)-7-chloro-2-(2,5-difl^^ 

benzothiazepin-3-yl]-N 2 -[(3 3 5-difluorophenyl)acetyl]-L-alaninamide; 
N 2 -[(3,5-difluorophenyl)ace^ 

2,3,4,5-tetrahydro- 1 ,5-benzoxazepin-3-yl} -L-alaninamide; 
N 1 4(2i?,3i?)-7-chloro-^^ 

benzothiazepin-3~yl]-N 2 -[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3>difluorophenyl)acetyl^ 

phenylalaninamide; 

N 2 -[(2iS)-2-hydroxy^ 

phenylalaninamide; 

(2iS)-2-{[(3,5-difluorop^ 

2-phenylacetamide; 

(25>2-hydroxy-4-methyl-^ 

yl] amino } - 1 -phenylethyl)pentanamide; 

N 2 -[(3>difluorophenyl)acety^^ 

leucinamide; 

N 2 -[(2S>2-hydroxy-4-methyl^ 
leucinamide; 
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N 2 -[(3 3 5-difluorophenyl)ac^ 
valinamide; 

N 2 -[(2£)-2-hydroxy-4-me1%lpento 
valinamide; 

N 1 4(2i?3^-7-chloro-4-oxo~2-phenyl-23,4 3 54etrahydro-l ? 5-benzox 

difluorophenyl)acetyl]-L~alaninamide; 

(2S)-N-((15)-2-{[(2£,3^ 

yljamino } -2-oxo- 1 -phenylethyl)-2-hydroxy-4-methylpentanamide; 

(2S)-2- { [(3,5-difluorophenyl)acetyl] amino} -N-[(2i? ? 36)-4-oxo-2-phenyl-.2 5 3 3 4,5-tetrahydro- 

l,5-benzoxazepin-3-yl]-2-phenylacetamide; 

N 2 ~[(3,5-difluorophenyl)acetyl]^ 

benzoxazepin-3 -yl] -L-serinamide; 

(2£)-2-cyclohexyl-2- 

2,3,4,5 -tetrahy dro -1,5 -benzoxazepin-3 -yl] acetamide; 
(2^-N-((l^-l-cyclohexyl-2-oxo-2-^^ 

benzoxazepin-3 -yl] amino } ethyl)-2-hydroxy-4-methylpentanamide; 

3-cyclohexyl-N 2 4(3,5-difluoropte^^ 

yl]-L-alaninamide; 

N 2 -[(3,5-diflnorophenyl)acetyl]-^ 

2 5 3 3 4 ? 5-tetrahydro-l 3 5-beiizoxazepin-3-yl]-L-alaninamide; 

N 2 -[(3>difluorophenyl)ace^^ 

benzoxazepin-3-yl]-L-leucinamide; 

(2£>2-{[(3,5-difluorophenyl)ac^ 

2,3 ? 4 ? 5~tetrahydro-l ? 5-benzoxazepin-3-yl]acetamide; 

(2^-2-[(cyclohexylacetyl)amino]-2-(4^ 

tetrahydro-l 5 5-benzoxazepin-3-yl]acetamide; 

N 2 -[(3 3 5-difluorophenyl)acetyi]-^ 

tetrahydro- 1 ,5 -benzoxazepin-3 -yl] -L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl^ 

1 , 5 -benzoxazepin-3 -yl] -L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]^ 

l ? 5-benzoxazepin-3-yl]-L-alaninamide; 
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methyl [(2#3,S)-3K{N-^ 

dihydro- 1 ,5 -benzoxazepin-5 (2H)-yl] acetate; 

[(2i?,3S)-3-({N-[(3 ? 5-difluoro^ 

1 ,5-benzoxazepin-5(2H)-yl]acetic acid; 

N 1 -[ (2 j?,3S)-5 -(cyclopropylmethyl)-4-oxo-2-phenyl-2 : ,3 ,4 3 5 -tetrahydro- 1 , 5 -benzoxazepin-3 - 
yl] -N 2 - [(3 ,5 -difluorophenyl)acetyl] -L-alaninamide; 
N l -[(2i? ? 3 i S)-5-(cyclopropylmethyl)-7-methoxy-4-oxo-2-phen 
benzoxazepin-3-yl]-N 2 -[(3 5 5-difluorophenyl)acetyl]-L-alaninamide; 
N^(2i? 5 3£)-5-(2-azetidin-l-yl-2-oxoe^ 

benzoxazepin-3-yl]-N 2 -[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3>difluorophenyl)acetyl^^ 

benzoxazepin-3-yl]-L-alaninamide; 

(2£)-N-((l^-2-{[(2iU^ 

yl] amino} -2-oxo- 1 -phenylethyl)-2-hydroxy-4-methylpentanamide; 

N 2 -[(270-2-(3>difluorophenyl)-2-h^^ 

tetrahydro-l 5 5-benzoxazepin-3-yl]-L-alaninamide; 

N 2 -[(2^-2<3>difluorophenyl)-2^ 

tetrahydro- 1 3 5 -benzoxazepin-3 -yl] -L-alaninamide; 

N 2 -[(3,5-difluorophenyl)ace^^ 

benzazepin-3-yl]-L-alaninamide; 

N 2 -[(3>difluorophenyl)acetyl]^ 

tetrahydro- 1 H- 1 -benzazepin-3 -yl] -L-alaninamide; 

(2^-N-((16)-2-{[(3£4^ 

yl] amino } -2-oxo- 1 -phenylethyl)-2-hydroxy-4-methylpentanamide; 

(2S>2-hydroxy-4~methyl-N<(l^-2-oxo-2^ 

1 -benzazepin-3-yl] amino } - 1 -phenylethyl)pentanamide; 

N 2 -[(3>difluorophenyl)acety^^ 

tetrahydro- lH-l-b enzazepin-3 -yl] -L-alaninamide; 

N^P^^-Hcyclopropylm^ 

yl]-N 2 -[(3,5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl^^ 

1H- 1 -benzazepin-3-yl]-L-alaninamide; 
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N 2 -[(2S)-2-hydroxy-4-methyM^ 
tetrahydro-l,5-benzothiazepin-3-yl]-L-alaninamide; 
N^(2R3i$-2^2-cUoroph^^ 
2~hydroxy-4-methyl- 1 -oxopentyl] -L-alaninamide; 

difluorophenyl)acetyl]-L-alaninamide; 

N^(2i?,3i0-7-chloro-5-methyl-4-oxo-^^ 

N 2 -[(3 ? 5-difluorophenyl)acetyl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl]^^ 

benzothiazepin-3 -yl] -L-alaninamide ; 

N 2 -[(3>difluorophenyl)acetyl]^ 

benzothiazepin-3 -yl] -L-alaninamide; 

N 1 -[(2i? 5 3i?)-7-chloro-2-(2,5-difluorophenyl)-4-oxo-2 9 3 5 4 3 5-teta^ 
yl] -N 2 - [(3,5 -difluor ophenyl) ac etyl] -L-alaninamide; 

N 2 -[(25}-2-hydroxy-4-methyH-oxopentyl]-N 1 -[(6i? ? 7i?)-5 -oxo-7-phenyl- 1 5 4-thiazepan-6-yl]- 
L-alaninamide; 

N 2 -[(3,5-difluorophenyl)acetyl^^ 

l 3 5-benzo1hiazepin-3-yl]-L-alanmamide; 

N 2 -[(3>difluorophenyl)acetyl^^ 

1 ,5-benzothiazepin-3 -yl] -L-alaninamide; 

Methyl 5-[(25,3i?)-3-({N-[(3 9 5-difluorophenyl)acetyl]-L-alanyl}amino) 
tetrahydro- 1 ,5-benzothiazepin-2-yl]thiophene-3-carboxylate; 

-oxo-2-phenyl-2 ,3 ,4, 5 -tetrahydro- 1 , 5 -benzothiazepin-3 -yl] -N 2 - (phenylacetyl)- 
L-alaninamide; 

N l -[(2i?,3i?)-4-oxo-2-phenyl-2^ 
L-alaninamide; 

N 2 -[(3>difluorophenyl)acetyl]-^ 

benzothiazepin-3-yl]-L-alaninamide; 

N 2 -[(3>difluorophenyl)acetyl]-^ 

benzothiazepin-3-yl]-L-alaninamide; 

N 2 -[(3,5-difluorophenyl)ac^^^ 

benzothiazepin-3-yl]-L-alaninamide; 
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N 2 -[(3 5 5-difluorophe^ 

benzothiazepin-3-yl]-L-alaninamide; 

N^(2S,3iQ-2<5-bramo-2Mh^ 

[(3 3 5-difluorophenyl)acetyl]-L-alaninamide; 
5 N l -[(2S,3iO-2-(4-bromo-2-th^^ 

[(3 5 5-difluorophenyl)acetyl]-L-alaninamide; 

N-[(3,5-difluorophenyl)a^ 

benzothiazepin-3-yl]-L-phenylalaninamide; 

N 2 -[(3,5-difluorophenyl)ace^ 
1 0 benzothiazepin-3 -yl] glycinamide; 

N 2 -[(3,5Kiifluorophenyl)acetyy^^ 

benzothiazepin-3 -yl] -L- valinamide; 

N 2 -[(3,5-difluorophenyl)acety^^^ 

benzothiazepin-3 -yl] -L-leucinamide; 
15 N 2 -[(3,5-difluorophenyl)ace^ 

benzothiazepin-3-yl]-L-methioninamide; 

N 2 -[(3,5-difluorophenyl)ace^ 

tetrahydro-l,5~benzothiazepin-3-yl]-L-alaninamide; 

N 2 -[(3>difluorophenyl)acety^ 
20 benzothiazepin-3-yl]-L-a-asparagine; 

N 2 -[(3,5-difluorophenyl)ace^ 

benzothiazepin-3-yl]-L-a-glutamine; 

N4(2#,3.SM-oxo-2-pheny^ 

alaninamide; 
25 N 2 -[(2-fluorophenyl)acetyl^ 

benzoxazepin-3-yl]-L-alaninamide; 

N 2 -[(3-fluorophenyi)acetyl]-N^@^^ 

benzoxazepin-3-yl]-L-alaninamide; 

N 2 -[(4-fluorophenyl)acetyl]-N 1 -[(2i?,3^-4-oxo-2~phenyl-2,3 ,4,5-tetrahydro- 1 ,5- 
30 b enzoxazepin-3 -yl] -L-alaninamide ; 

N 1 -[(2i? ? 35 , 5 5a5 ? 9a^-5-(cyclopropylmethyi)-4-oxo-2-phenyldecahydro^ 

yl]-N 2 -[(3 5 5-difluorophenyl)acetyl]-L-alaninamide. 
or a pharmaceutical acceptable salt thereof. 
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25. A compound according to any one of claims 1 to 24, for use as a medicament. 

26. The use of a compound as defined in any one of claims 1 to 24, in the manufacture of 
a medicament for the treatment or prophylaxis of disorders associated with P-amyloid 
production, Alzheimer's disease, or Down's Syndrome. 

27. A method for the treatment of neurological disorders associated with (3-amyloid 
production comprising administering to a host in need of such treatment a therapeutically 
effective amount of a compound in any one of claims 1 to 24. 

28. A method for inhibiting y-secretase activity comprising administering to a host in need 
of such inhibition a therapeutically effective amount of a compound in any one of claims 1 to 
24 that inhibits y-secretase activity. 

29. A method for the treatment or prophylaxis of Alzheimer's disease, or Down's 
Syndrome comprising adminstering a therapeutically effective amount of a compound of 
formula (I) or a pharmaceutical^ acceptable salt as claimed in any one of claims 1 to 24. 

30. A pharmaceutical composition comprisisng a compound of formula (I), as defined in 
any one of claims 1 to 24, together with at least one phamraceutically acceptable carrier, 
diluent or excipent 
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